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Description 

[0001] This invention relates to pyrazole derivatives useful in the treatment of a variety of conditions mediated by 
endothelin and to pharmaceutical formulations containing such compounds useful for the treatment of humans and 
non-human mammals. 

[0002] Endothelin (ET) is a potent vasoconstrictor synthesised and released by endothelial cells. There are three 
distinct isoforms of ET: ET-1 , ET-2 and ET-3, all being 21 -amino acid peptides and herein the term 'endothelin' refers 
to any or all of the isoforms. Two receptor subtypes, ET A and ET B have been pharmacologically defined (see for 
example H. Arai et al., Nature, 348, 730 , 1990) and further subtypes have recently been reported. Stimulation of ET A 
promotes vasoconstriction and stimulation of ET B receptors causes either vasodilation or vasoconstriction. The main 
effects of ET are observed in the cardiovascular system, particularly in the coronary, renal, cerebral and mesenteric 
circulation, and the effects of endothelin are often long-lasting. Stimulation of ET receptors also mediate further bio- 
logical responses in cardiovascular and non-cardiovascular tissues such as cell proliferation and matrix formation. 
[0003] Increased circulating levels of endothelin have been observed in patients who have undergone percutaneous 
transluminal coronary angioplasty (PTCA) (A. Tahara et al., Metab. Clin. Exp. 40, 1235, 1991) and ET-1 has been 
found to induce neointimal formation in rats after balloon angioplasty (S. Douglas et al., J. Cardiovasc. Pharm., 22 
(Suppl 8), 371 , 1 993). The same workers have found that an endothelin antagonist, SB-209670, causes a 50% reduction 
in neointimal formation relative to control animals (S. Douglas et al., Circ Res, 75, 1 994). Antagonists of the endothelin 
receptor may thus be useful in preventing restenosis post PTCA. The ET^ receptor antagonist Bosentan reportedly 
decreased blood pressure in hypertensive patients (H. Krum et al., New Eng. J. Med. (1 998) 338, 784-790). Antagonists 
of ET B receptors such as BQ-788 have been demonstrated to increase peripheral resistance in man (Hypertension 
(1999) 33, 581-585). Thus ET A -selective receptor antagonists are most likely to be of benefit in hypertension. 
[0004] Endothelin -1 is produced in the human prostate gland and endothelin receptors have been identified in this 
tissue (Y. Sarta et al., Eur. J. Pharmacol. (1 988) 349, 1 23-1 28). Since endothelin is a contractile and proliferative agent, 
endothelin antagonists could be useful in the treatment of benign prostate hypertrophy. 

[0005] There is widespread localisation of endothelin and its receptors in the central nervous system and cerebrov- 
ascular system (R. K. Nikolov et al., Drugs of Today, 28(5), 303, 1 992) with ET being implicated in cerebral vasospasm, 
cerebral infarcts, septic shock, myocardial infarction and neuronal death. 
[0006] Elevated levels of endothelin have also been observed in patients with: 

recurrent airway obstruction (Pulm. Pharm. Ther. (1998) 11: 231-235); 

- asthma (Am. J. Resp. Crit. Care Med., (1995) 151:1034-1039); 

- acute renal failure (K. Tomita, et al., Med. Philos. (1994) 13(1), 64-66); 
chronic renal failure (F. Stockenhuber et al., Clin Set (Lond.), 82, 255, 1 992); 
ischaemic Heart Disease (M. Yasuda, Am. Heart J., 119, 801, 1990); 
stable or unstable angina (J. T Stewart, Br. Heart J., 66, 7 1991); 

- pulmonary hypertension (D. J. Stewart et al., Ann. internal Medicine, 114, 464, 1 991 ); 
congestive heart failure (R. J. Rodeheffer et al., Am. J. Hypertension, 4, 9 A, 1 991 ); 
preeclampsia (B. A. Clark et al., Am. J. Obstet. Gynecol., 166, 962, 1992); 

- diabetes (A. Collier et al., Diabetes Care, 15 (8), 1038, 1992); 
Crohn's disease (S. H. Murch et al., Lancet, 339, 381, 1992); and 
atherosclerosis (A. Lerman et al., New Eng. J. Med, 325, 997, 1 991 ). 

[0007] In every case the disease state associated with the physiologically elevated levels of endothelin is potentially 
treatable with a substance which decreases the effect of endothelin, such as an endothelin receptor antagonist, or a 
compound which binds endothelin such that it reduces the effective concentration thereof at the endothelin recepotors. 
[0008] Compounds that antagonise the ET A receptor to a greater extent than the ET B receptor are preferred as ET A 
receptors are predominantly present in vascular smooth muscles. Blockade of ET B receptor activation may reverse 
endothelial dependent vasodilation which is beneficial in hypertension. ET may also mediate regeneration of damaged 
tissue via the ET B receptor, such as proximal tubule cells in the kidney. Thus blockade of ET B receptors, e.g. with a 
non-selective ET antagonist could inhibit tissue repair ET B receptors are also involved in the clearance of ET from the 
systemic circulation. Increased levels of ETare generally considered detrimental. Rises in circulating levels have been 
observed with non-selective ET antagonists. Treatment with selective ET A receptor antagonists are not likely to induce 
such rises in circulating levels. 

[0009] There are a number of publications relating to N-(pyrimidin-4-yl)sulphonamide derivatives having endothelin 
binding / antagonist activity, for example EP-A-0743307, EP-A-0658548, EP-A-0633259, EP-A-0882719, WOA- 
96/20177, EP-A-0801062, WO-A-97/09318, EP-A-0852226, EP-A-0768304, WO-A-96/1 9459, WO-A-98/03488 and 
EP-A-07 13875. 
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[0010] International Patent Application publication number WO-A-96/1 9455 discloses phenyl and pyridin-4-yl suf- 
phonamides as endothelin antagonists. 

[0011] International Patent Application publication number WO-A-97/11942 discloses various (4-arylthioisoxazol- 
3-yl)sulphonamides, with an aldehyde moiety linked to the 5-position of the isoxazole ring, as selective ET B receptor 
selective antagonists. 

[0012] We have unexpectedly found that pyrazoles of formulae IA and IB below have good affinity for endothelin 
receptors, and are selective for ET A over ET B . 

[0013] According to the present invention, there are provided compounds of formulae I A and IB: 



JO 



15 



20 



HN 





25 



(IB) 

(IA) 



[0014] Wherein 



R1 is H, C v6 alkyl (optionally substituted by one or more halo, OR 4 or NF^R 5 groups), C 2 _ 6 alkenyl (optionally 
30 substituted by one or more halo groups). C 2 . 6 alkynyl (optionally substituted by one or more halo groups), C(O) 

R 4 , CO2R 4 , CHgaryl 4 , CONFER 5 , aryl 4 or het 1 , 

R 2 is alkyl, cyclopropylmethyl, or CH 2 CH 2 OG where G is H, C v6 alkyl (optionally substituted by a cy- 
cloalkyl group), C(0)R 4 , CONHAr 2 or Ar 2 , 

35 

R 4 and R 5 are each independently H or alkyl (optionally substituted by one or more halo groups), 
X is a direct link, O, S, SO, S0 2 , CO or CH 2 , 
40 R3 is 

a) a C6_ 14 aromatic hydrocarbon group; or 

b) an optionally benzo-fused 5- or 6-membered heterocyclic group with one to three hetero-atoms in the het- 
erocyclic ring, which hetero-atoms are independently selected from N, O and S; or 

45 c) CH 2 CH 2 Ph, CH:CHPh; or 

d) alkyl, optionally substituted by 1 -4 substituents selected from: halo, C,^ alkoxy, C0 2 Fr, OC(0)R 4 and 

NF^R 5 , 

each of which groups (a), (b) and (c) is optionally substituted by up to four substituents independently selected 

from: \ 
50 . . 

i) alkyl, optionally substituted by 1-4 substituents selected from: halo, OR 4 , C0 2 R 4 , OCfOJR 4 and 

NF^R 5 ; 

ii) C^e alkoxy; 

iii) (X^R 4 and OC(0)R 4 ; 
55 iv) Halo; 

v) N0 2 ; 

vi) CN; 

vii) NF^R 5 ; 
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viii) C v3 alkylenedioxy; 

ix) OH; 

x) Alkoxy carbonyl; 

5 Ar 1 and Ar 2 are each independently aryl 5 or het 1 

aryl 4 is a phenyl or naphthyl group optionally substituted by up to three substituents independently selected 
from C^ alkyl. CF 3 , halogen, C,. 3 alkoxy, CF 3 0, OH, N0 2 , CN, NF^R 5 , COR 4 , C0 2 &, CONFER 5 , Sp^C^ 
alkyl), CH 2 NR 4 R S , NFr^OR 5 . COCF 3 , CHgOH, S(0) p CF 3 , C(=NH)NH 2 , 

aryl 5 is a phenyl, 1,3-benzodioxyl or naphthyl group optionally substituted by up to three substituents inde- 
10 pendently selected from alkyl, CF 3 , halogen, alkoxy, OCF 3 , OH, NO a , CN, NlWl 5 , CpjR 4 , CO2R 4 , 

CONFERS, S{0) p (C^ m3 alkyl), CH 2 NR 4 R 5 , NFr^COR 5 , COCF 3 , CH^H, S(0) p CF 3 , C(=NH)NH 2 , C 2 . 3 alkynyl, 
C 2 . 3 alkenyl, phenyl and het 2 , 

het 1 is a 5- to 7-membered heterocyclic group with one to three hetero-atoms in the heterocyclic ring, 
which hetero-atoms are independently selected from N, O and S, 

'5 which heterocyclic ring is optionally benzo-fused, 

which group may be fully saturated or partially or fully unsaturated, and which is optionally substituted by up 
to three substituents independently selected from C 1 . 3 alkyl, CF 3 , halogen, C v3 alkoxy, CF 3 0, OH, N0 2 , CN, 
NR 4 R 5 , COR 4 , COjjR 4 , CONR 4 R 5 , Sp^C^ alkyl), CHaNRW, NR 4 COR5, COCF 3 , CH 2 OH, S(0) p CF 3 , C 
(=NH)NH 2 , C 2 . 3 alkynyl, C 2 . 3 alkenyl, phenyl and het 2 , and, when present in the G moiety, is linked to the O 

20 atom to which it is joined to the remainder of the compound of formula (IA) or (IB) via a carbon atom in said 

het 1 group, 

het 2 is a 5- to 7-membered heterocyclic group with one to three hetero-atoms in the heterocyclic ring, 
which hetero-atoms are independently selected from N, O and S, 
which group may be fully saturated or partially or fully unsaturated, 
2s and p is 0, 1 or 2, 

and pharmaceutical^ acceptable derivatives thereof, hereinafter referred to as the "substances of the invention". 
[0015] Pharmaceutical^ acceptable derivatives include those compounds in which the functional groups explicitly 
recited above have been derivatised to provide prodrugs which can be converted to the parent compound in vivo. Such 
30 prodrugs are discussed in Drugs of Today, Vol 1 9, 499-538 (1 983) and Annual Reports in Medicinal Chemistry, Vol 1 0, 
Ch 31 p306-326. In addition, pharmaceutical^ acceptable derivatives include pharmaceutical ty acceptable salts, such 
as alkali metal salts (for example sodium salts) of any acidic groups that may be present. Also included are zwitterionic 
species which may exist. 

[0016] The pharmaceutical^ acceptable salts of the compounds of the formula (I) include the acid addition and the 
35 base salts thereof. 

[0017] Suitable acid addition salts are formed from acids which form non-toxic salts and examples are the hydro- 
chloride, hydrobromide, hydroiodide, sulphate, bisulphate, nitrate, phosphate, hydrogen phosphate, acetate, maleate, 
fumarate, lactate, tartrate, citrate, gluconate, succinate, saccharate, benzoate, methanesulphonate, ethanesulphonate, 
benzenesulphonate, p-toluenesulphonate and pamoate salts. 
40 [0018] Suitable base salts are formed from bases which form non-toxic salts and examples are the sodium, potas- 
sium, aluminium, calcium, magnesium, zinc and diethanolamine salts. 
[0019] For a review on suitable salts see Berge eta], J. Pharm. Sci,, 66, 1-19, 1977. 
[0020] Halo includes fluoro, chloro, bromo and iodo groups. 

[0021] Alkyl, alkenyl and alkynyl groups may be straight chain, branched or cyclic where the number of carbon atoms 
45 allows. 

[0022] A Cg.! 4 aromatic hydrocarbon group may include such groups as phenyl, naphthyl, indenyl, anthryl and phen- 
anthryl. 

[0023] In one embodiment of the invention, R 1 is H, C 1 . 6 alkyl (optionally substituted by one or more halo, OFt 4 or 

NR 4 R 5 groups), C 2 _e alkenyl (optionally substituted by one or more halo groups), C 2 ^ alkynyl (optionally substituted 
50 by one or more halo groups), CO(C 1 , 6 alkyl optionally substituted by one or more halo groups), C02(C v6 alkyl optionally 

substituted by one or more halo groups), CONR 4 R 5 . aryl 4 or het 1 , 

[0024] Preferably R 1 is H, CH 3 , CH 2 Ph, CH 2 CH 2 OH. 

More preferably R 1 is H, CH 3 

Most preferably R 1 is CH 3 
55 [0025] In one embodiment of the invention, R 2 is CH 2 CH 2 OG where G is H or Ar 2 , 

[0026] Preferably R 2 is CH 3 , cyclopropylmethyl, CH 2 CH 2 OG, wherein G is H, Ph, C(0)CH 3 , 0^ 2 alkyl, N-(2-pyridyl) 

aminocarbonyl, 4-fluorophenyl or pyrimidin-2-yl, said pyrimidin-2-yl optionally substituted at the 5 position by F, CI, Br, 

CH 3 , CHpH, C(0)H ( S0 2 CH 3 , N0 2 , NH 2 , SCH 3 , S(0)CH 3 , furan-2-yl or thien-2-yl. 
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More preferably R 2 is CHgCH^G, wherein G is Et or pyrimidin-2-yl. said pyrimidin-2-yl optionally substituted at the 5 
position by CI, Br, CH 2 OH, S0 2 CH 3i SCH 3 , S(0)CH 3 or thien-2-yl. Most preferably R 2 is CH 2 CH 2 OG, wherein G is 
pyrimidin-2-yl, said pyrimidin-2-yl optionally substituted at the 5 position by CI, Br. 

[0027] In one embodiment, R 3 is a phenyl group or an optionally benzo-fused 5- or 6-membered heterocyclic group 
with one to three hetero-atoms in the heterocyclic ring, which hetero-atoms are independently selected from N, O and 
S each of which groups is optionally substituted by up to three substituents independently selected from halogen, C^ 
alkyl (optionally substituted by OH, halo, NR*R 5 or C0 2 R 4 ), CN, OC v6 alkyl (optionally substituted by one or more 
halogen) and C0 2 R* 
[0028] Preferably R 3 is 



a) phenyl; or . 

b) an optionally benzo-fused 5- or 6-membered heterocyclic group with one to three hetero-atoms tn the hetero- 
cyclic ring, which hetero-atoms are independently selected from N, O and S; or 

c) CH 2 CH 2 Ph, CH:CHPh 

each of which groups (a) and (b) is optionally substituted by up to three substituents independently selected from: 



i) halo, 

ii) C^e alkyl optionally substituted by OH, halo, NR 4 R 5 or C0 2 F^, 

iii) CN, 

iv) 0(C V6 alkyl optionally substituted by one or more halogen) and 

v) OC(0)R4 and C0 2 &, 

and group (c ) is optionally substituted by 1-3 substituents selected from H, halo and C,. 6 alkyl. 
[0029] More preferably R 3 is 

a) Phenyl, optionally substituted at the 4 position by: 

CH(CH 3 ) 2 , C(CH 3 ) 3 . C(CH 3 ) 2 C0 2 Et, C(CH 3 ) 2 C0 2 H, C(CH 3 ) 2 CH 2 OH, C(CH 3 ) 2 CH 2 OC(0)CH 3 , CI, Br, I, CH 3 0, 
CF 3 , C(CH 3 ) 2 CH 2 CH 3 ; 

b) Pyrid-2-yl, optionally substituted at the 5 position by CH(CH 3 ) 2 , CH 3 or CH(CH 3 )CH 2 OH; 

c) CH 2 CH 2 Ph, CH:CHPh, said Ph groups optionally substituted by H, halo or C n . 3 alkyl. 



[0030] Yet more preferably R 3 is 



a) Phenyl, optionally substituted at the 4-position by: 

C(CH 3 ) 3 , C(CH 3 ) 2 C0 2 H, C(CH 3 ) 2 CH 2 OH, C(CH 3 ) 2 CH 2 OC(0)CH 3 , C(CH 3 ) 2 CH 2 CH 3 ; 

b) Pyrtd-2-yl, substituted at the 5 position by CH(CH 3 )CH 2 OH; 

c) CH 2 CH 2 Ph, CH.CHPh, said Ph groups optionally substituted by H, CI or C v2 alkyl. 



Most preferably R 3 is 



a) Phenyl, substituted at the 4 position by: 

C(CH 3 ) 3 , C(CH 3 ) 2 C0 2 H, C(CH 3 ) 2 CH 2 OH, C(CH 3 )2CH 2 OC(0)CH 3 ; 

b) Pyrid-2-yl, substituted at the 5 position by CH(CH 3 )CH20H; 

c) CH 2 CH 2 Ph, CH:CHPh. 

[0031] Preferably X is a direct link or O. 
[0032] More preferably X is a direct link. 
[0033] Preferably Ar 1 is 



a) Phenyl, optionally substituted at the 4 position by : 

CF 3 , CN, vinyl, C(0)CH 3 , OCF 3 , COOH, F. CI, OCH 3 , CH 2 OH, CH 3 ; 

b) 3,4-dihydroxyphenyl, 3,4-dimethoxyphenyl, 3-methylphenyt, 3-methoxyphenyl, 3-chlorophenyl, benzo[b]thi 
2-yl, 1 ,3-benzodiox-5-yl. 

[0034] More preferably Ar 1 is 



a) Phenyl, optionally substituted at the 4 position by F, CI, OCH 3 , CH 2 OH or CH 3 ; 
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b) 3,4-dimethoxyphenyl, 3-methylphenyl, 3-methoxyphenyl, 1,3-benzodiox-5-yL 
[0035] Most preferably Ar 1 is 

a) Phenyl, substituted at the 4 position by CH2OH or CH 3 ; 

b) 1,3-benzodiox-5-yl. 

[0036] Preferably R 4 and R s are H and C,^ alky I (optionally substituted by one or more halo groups). 
More preferably R 4 and R 3 are C-,^ alkyl. 
Most preferably R 4 and R 5 are CH 3 . 

[0037] Preferably Ar 2 is a phenyl or pyrimidyl group optionally substituted by up to three substituents independently 
selected from alkyl, CF 3 , halogen, C^alkoxy. CF 3 O t OH, N0 2 , CN, NH 2 , CHO. C0 2 H, CONH 2 , S (OyC^ alkyl), 
thienyl and furyl. 

More preferably Ar 2 is phenyl, 5-bromopyrimid-2-yl, 5-nitroopyrimid-2-yl ( 5-aminopyrimid-2-yl, 5-formylpyrimid-2-yl, 
5-methoxypyrimid-2-yl, 5-chloropyrimid-2-yl, 5-(thien-2-yl)pyrimid-2-yl, 5-(furan-2-yl)pyrimid-2-yl, pyrimid-2-yl, 5-fluor- 
opyrimid-2-yl, 5-methylthiopyrimid-2-yl, 5-methylsulphonylpyrimid-2-yl or 5-methylsulphoxypyrimid-2-yl. 
Most preferably Ar 2 is 5-bromopyrimid-2-yl. 

[0038] A preferred group of compounds are selected from the Examples and pharmaceutical derivatives thereof. 
[0039] A more preferred group of compounds are: 

/v^(4-(1,3-benzodioxol-5-yl)-3-{2-[(5-bfomo-2-pyr™ 
benzenesulf on amide 

Af-(4-(1 ,3-benzodioxol-5-yl)-3-{2-[5-chloro-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl)-4-(tert-buty1)ben- 
zenesulphonamide 

/V-[4-(1 ,3-benzodioxol-5-yl)-1 -methyl-3-(2-{[5-(methylsulfonyl)-2-pyrimidinyl]oxy}ethoxy)-1 H-pyrazol-5-yl]-4-(fert- 
butyi)benzenesulfonamide 

Af-(4-(1 ,3-benzodioxol-5-yl)-3-{2-[(5-chloro-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl)-1 -methyl-1 H-imi- 
dazole-4-s u If onam ide 

/V-(4-(1,3-benzodioxol-5-yl)-3-{2-[(5-chloro-2-pyrimidinyl)oxy]ethoxy}-1-methyl-1H-pyrazol-5-yl)-4- 

1 ,1 -dimethylethyl)benzenesulfonamide 

/v^(4-(1 ( 3-benzodioxol-5-yl)-3-{2-[(5-chto^ 

mide 

AA(4-(1 l 3-benzodioxol-5-yl)-3-{2-[(5-chloro-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl)-1 -methyl-1 H-imi- 
dazoIe-4-sulfonamide 

W-[4-( 1 ,3-benzodioxol-5-yl)-3-(2-{[5-(methylsulfonyl)-2-pyrimidinyl]oxy}ethoxy)-1 H-pyrazol-5-yl]-4-(tert-butyl) 
benzenesulfon amide 

AA[3-{2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy}-1 -m ethyl -4- (4-methy I pheny I) - 1 H-pyrazol-5-y l]-4-(f e^r-penty I) benze- 
nes ulfonamide 

2-[4-({[3-{2-[(5-bromo-2-pyrimidinyl)oxy]ethox^^^ 
phenyl]-2-methylpropanoic acid 

A^[3-{2-[(5-brc^o-2-pyrimidinyl)oxy]etho)cy}-1-methyl-4-(4-methylphenyl)-1/^pyrazol-5-v 
1 , 1 -dimethylethyl)benzenesulfonamide 

AK3-(2-ethoxyethoxy)-1 -methyl-4-(4-methylphenyl)-1 H-pyrazol-5-yl]-4-(2-hydroxy-1 ,1 -dimethylethyl)benze- 
nesulfonamide 

^[^{2-[(5-bromo-2-pyrimidinyl)oxy]etho^ 
nesulfonamide 

4-(tert-butyl)-/V-[3-{2-[(5-chloro-2-pyrim^ 
nesulfonamide 

4-(fert-butyl)-N-[3-{2-[(5-methylthio-2^ 
zenesulfonamide 

4-(tert-butyl)-A^[l-methyl-4-(4-methylpheny^^ 
benzenesulfonamide 
4-<tert-butyl)-N-[1-methyM-(4-methylph^ 
benzenesulfonamide 

4-te^butyl-A^[3-(2-{[2-(hydroxymethyl)-5-py 
benzenesulfonamide 

/v^[3-{2-[(5-bromcK2-pyrimidinyl)oxy]ethox^^ 
nesul fonamide 
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M[3-{2-[(5-bromo-2-pyrimidinyl)oxy]etho^^ 
nesulfonamide 

4-(fer^utyl)-N-[3-{2-[(5-bromc>-2-pyrimM 
zenesulphonamide 

4-(tert-butyl)-N-[3-{2^(5-bromo-2-pyrim 

4- benzenesuiphonamide 

N-[342-[(5-bromo-2-pyrimidinyl)oxy]ethoxy}^-(4-fluorophenyl)-1-methyl-1H-pyrazoi-5-yl]-^ 
nesulfonamide 

/^{3-{2-[(5-bror™>-2-pyrimidinyl)oxy]eth^ 

butyi)benzenesulfonamide 

^{342-[(54>romo-2^yrimid^ 

droxy-1 ,1 -dimethylethyl)benzenesulfonamtde 

A^[3-{2-[(5-bromo-2-pyrimidinyI)oxy]ethoxy}-1 -methyl-4-(4-carboxymethylphenyl)-1 H-pyrazol-5-yl]-4-(tert-butyl 

hydroxy)benzenesulfonamide 
2 -[4-({[3-{21(5-bromo-2-pyrimidinyl)oxy]eth^ 
phenyl]-2-methylpropyl acetate 
AH3-{2-[(5-bromc>-2-pyfimidinyl)o^ 
nesulfonamide 

5- isopropyl-N-[1-memyl-4-<4-methylphenyl)^^ 
2-pyridinesutfonamide 

/^[3-(2-{[5-(hydroxymethyl)-2-pyrimidinyl]oxy}ethoxy)-1-methyM-(4Hmethylphenyl^ 
2-pyridinesulfonamide 

/S^(4-(1 ,3-benzodtoxol-5-yl)-3-{2-[(5-chloro-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl)-5-isopropyl- 
2-pyridinesulfonamide 

N-(4-(1 ,3-benzodioxol-5-yl)-3-{2-[{5-chloro-2-pyrimidinyl)oxy]ethoxy)-1 -methyl-1 H-pyrazol-5-yl)-5-(2-hydroxy- 

1- methylethyl)-2-pyridinesulfonamide 

WL(4-(1 ,3-benzodioxol-5-yl)-3-{2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl)-5-tsopropyl- 

2- pyridinesulfonamide 

/\^[4-(1,3-benzodioxol-5-yl)-1-methyl-3-(2-{^ 
propyl-2-pyridinesulfonamide 

A/-[4-1 ) 3-benzodioxol-5-yi)-3-{2-[(5-brompyrimidin-2-yl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl]-2-pyridine sul- 
phonamide 

AH4-1 ( 3.benzodioxol-5-yl)-3-{2-[(5-chloropyrimidin-2-yl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl]-2-pyndine sul- 
phonamide. 

[0040] Most preferred are the compounds: 

AA[4-(1 t 3-benzcxiioxol-5-yl)-1 -mem^ 
propyl-2-pyridinesulfonamide 

N-(4-(1 ,3-benzodioxol-5-yl)-3-{2-[(5-ch!oro-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl)-5-(2-hydroxy- 
1 -methylethyl)-2-pyrkJinesutfonamide 

/S^(4-(1 ,3-benzodioxol-5-yl)-3-{2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl)-4-(fert-butyl) 
benzenesulfonamide 

/*(4-(1 ,3-benzodioxol-5-yl)-3-{2-[(5-chloro-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl)-4-(2-hydroxy- 

1 , 1 -dtmethylethyl)benzenesulfonamide 

/*[4-(i>benzodioxol-5-yl)-3-(2-{^ 

zenesulfonamide . 
244-({[3-{2-[(5-brorrK>-2-pyrimidinyl)oxy]ethoxy}-1-memyl-4-(4-methylphenyl)-1H-pyrazol-5 

phenyl]-2-methylpropanoic acid 

N-[3-{2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-4-(4-methylphenyl)-1H-pyrazol-5-yl]-4-(2-hydroxy- 
1 , 1 -dimethylethyl)benzenesulfonamide 

AA[3-(2-ethoxyethoxy)-1 -methyl-4-(4-methylphenyl)-1 H-pyrazol-5-yl]-4-(2-hydroxy-1 ,1 -dimethylethyl)benze- 
nesulfonamide 

4-(tert-bu1yl)-A^[3-{2-[(5^hlorc-2-pyrimidinyl)oxy]ethoxy}-1-methyl-4-^ 
nesulfonamide 

4-( tert-butyl)-N-[1 -methyl-4-<4-methy^ 
benzenesulfonamide 

A43-{2-[(5-brorTK>-2-pyrimidinyl)oxy]etn^^ 
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benzenesulf on amide 

AH3-{2-[(5-brorTKh2-pyrimidinyl)o^ 

droxy-1 , 1 -dimethylethyl)benzenesulfonamide. 

[0041] The substances of the invention may possess one or more chiral centres and so exist in a number of stere- 
oisomers forms. All stereoisomers and mixtures thereof are included in the scope of the present invention. Racemic 
substances may either be separated using preparative HPLC and a column with a chiral stationary phase or resolved 
to yield individual enantiomers utilising methods known to those skilled in the art. In addition, chiral intermediates may 
be resolved and used to prepare chiral compounds of formulae I A and IB. 

[0042] The substances of the invention are useful because they blockade ET receptors and are thus useful in the 
treatment or prevention of any diseases for which such a blockade is beneficial. More particularly, they are useful in 
the treatment and prevention of restenosis, acute/chronic renal failure, hypertension including pulmonary and systemic 
hypertension; benign prostatic hypertrophy, male erectile dysfunction, prostate cancer, metastatic bone cancer, con- 
gestive heart failure, stroke, subarachnoid haemorrhage, angina, atherosclerosis, cerebral and cardiac ischaemia, 
preventbn of ischaemia/reperfusion injury (e.g. allografts), cyclosporin induced nephrotoxicity, glaucoma, radiocontrast 
nephropathy, diabetic neuropathy, allergy, restoration of organ perfusion in haemorrhagic shock, lipoprotein lipase 
related disorders, chronic obstructive pulmonary disease and hyaline membrane disease in newborn. The treatment 
of restenosis, renal failure and systemic and pulmonary hypertension are of particular interest. The substances of the 
invention may be administered alone or as part of a combination therapy 

[0043] The invent ion further provides Methods for the production of substances of the invention, which are described 
below and in the Examples and Preparations section. The skilled man will appreciate that the substances of the inven- 
tion could be made by methods other than those herein described, by adaptation of the methods herein described and/ 
or adaptation of a plethora of methods known in the art. It is to be understood that the synthetic transformation methods 
specifically mentioned herein may be carried out in various different sequences in order that the desired substances 
can be efficiently assembled. The skilled chemist will exercise his judgement and skill as to the most efficient sequence 
of reactions for synthesis of a given target substance. 

[0044] It will be apparent to those skilled in the art that sensitive functional groups may need to be protected and 
deprotected during synthesis of a substance of the invention. This may be achieved by conventional techniques, for 
example as described in 'Protective Groups in Organic Synthesis* by T W Greene and PGM Wuts, John Wiley and 
Sons Inc, 1991. 

[0045] In the Methods below, unless otherwise specified, the substituents are as defined above with reference to the 
compounds of formula (I) above. 



[0046] Compounds of formulae I A and IB can be made via reaction of the corresponding compounds of formula HA 
or IEB as appropriate 




(IIA) 



(IIB) 
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where P 1 is a nitrogen protecting group, by deprotection of said nitrogen-protecting group with a suitable reagent and 
under suitable conditions. A suitable example of such a protecting group is the 2-methoxyethoxymethyl group, which 
can be removed by treatment with acidic ethanol at elevated temperature, as exemplified in Example 12 below. 
[0047] Compounds of formulae 1 1 A and 1 1 B may be made via conventional methods as exemplified tn the Preparations 
section below, see for instance Preparation 1 . 



10 



Method 2 

[0048] Compounds of formulae IA and IB where R 2 is CHjjCHaOH may be made via hydrolysis of the corresponding 
ester of formula IMA or 1MB : 



is 



20 




HN 



X Ar 1 



2S 




(IDA) (EUB > 

30 

wherein E is (C, + alkyl)CO, for example by treatment with aqueous base such as aqueous sodium hydroxide or aque- 
ous potassium carbonate, in a suitable solvent such as methanol or ethanol. This type of reaction is exemplified in 

Examples 2, 52 and 78 below. . Dmmm 

[0049] Compounds of formulae IMA and 1MB may be made via conventional methods as exemplified in the Prepare- 
rs tions section below (see for instance Preparation 4). 

Method 3 

[0050] Compounds of formulae I A and IB where Ft 2 is CH 2 CH 2 OG and where G is Ar 2 can be made from the corre- 
40 sponding compound of formulae IA or IB where G is H, for instance via reaction of the compound of formula IA or IB 
where G is H with a reagent of formula 'Ar 2 -!.', where "L-" is a suitable leaving group such as a halo, arenesulpnonate, 
C, . alkanesulphonate or perfluorofC^ alkane)sulphonate ion, suitably a chloride, phenylsulphonate, p-toluenesul- 
phonate or mesylate ion, suitably in the presence of a base such as sodium hydride or potassium carbonate, in a 
suitable inert organic solvent such as N,N-dimethylformamide (DMF) or tetrahydrofuran (THF). 
45 [0051] Preferably, Ar 2 is 5-chloro-pyrimidin-2-yl or 5-bromo-pyrimidin-2-yl. 

T00521 This type of reaction is mentioned in for example US Patent 5,728,706 and Tetrahedron (1 984) 40, 1433, and 
is exemplified below in Examples 3, 4, 5, 9, 11, 13, 14, 16, 18. 20, 22, 24, 26, 28, 31. 33, 34. 36, 41, 42 44, 45 48, 
49. 51 , 53, 68, 69, 80, 91 , 92, 93, 94, 95, 97, 1 03 and 1 09 and the same type of transformation is disclosed in Preparation 

27. 



so 



Method 4 



[0053] Compounds of formulae IA and IB can be made via reaction of the corresponding compound of formula IVA 
or IVB as appropriate, 



55 
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R 1 N 



15 



(IVA) 



(IVB) 



20 



25 



30 



where L 2 is a leaving group such as CI, Br, I or triflate, P 2 is H, R 3 S0 2 or a nitrogen-protecting group such as meth- 
oxymethyl, iso-butoxycarbonyl, etc., and E is G as defined with reference to compounds of formulae IA and IB above, 
or E is a suitable oxygen-protecting group such as (C^ alkyl)CO (which protecting groups may be removed during 
the reaction or subsequent to it), with a reagent which is equivalent to a "AM-X-" synthon. 

For instance where X is a direct link, the reagent which acts as the "Ar 1 -X-" synthon can be an organometallic species 
such as an arylboronic acid Ar 1 -B(OH) 2 , and aryltin species Ar 1 -SnBu 3 , an arylzinc species Ar 1 -ZnC!. Such reagent 
types are well known in the art as are the reaction conditions, catalysts, co-reagents, solvents, etc. 
[0054] This type of reaction is exemplified in Examples 10, 30, 32 and 96 below, and the same reaction-site trans- 
formation is described in Preparations 13, 16, 18, 20 and 22. 

[0055] Compounds of formulae IVA and IVB may be made via conventional methods as exemplified in the Prepara- 
tions sectbn below. 



Method 5 



35 



[0056] Compounds of formulae I A and IB can be made via reaction of the corresponding compound of formula VA 
or VB as appropriate 



40 



45 



N 

I 

R* 



H,N X At' 



R» N 



I 

R J 



X Ar> 




(VA) (VB) 

with a reagent R 3 -S0 2 -L 3 where (L 3 )- is a suitable leaving group such as a halogen, particularly chloride, under standard 
N-sulphonylation conditions, such as those exemplified in Examples 8, 40, 43, 47, 50, 59, 60, 61 , 63, 64, 65, 66, 67, 
75, 105 and 107. The same type of reaction is also used in Preparations 1, 4, 9, 23, 25 and 29. 
[0057] Compounds of formulae VA and VB may be made via conventional methods as exemplified in the Preparations 
section below, e.g. Preparation 5. 
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Method 6 

[0058] Compounds of formulae IA and IB where R 2 is CH 2 CH 2 OG, where G is CONHaryr 5 can be made from the 
corresponding compound of formulae I A or IB where G is H (Method 2). via reaction of the compound of formula I A or 
IB where G is H with a reagent of formula "aryP-C0 2 H", in the presence of an aryl substituted phosphoryl azide, 
suitable base such as iriethylarnine, 4-dimethylaminopyridine and a suitable inert organic solvent such as toluene at 
a temperature of 0-100°C, preferably a temperature of 35-40°C. 
This type of reaction is mentioned bebw in Example 57. 



to Method 7 



[0059] Compounds of formulae IA and IB where R, is CH 2 CH 2 OH can be made via reaction of the corresponding 
compounds of formula VIA or VI B as appropriate 



R J . 



\ 

. /* 

P N X Ar» 




OR, 



/ 

»0 ' N 




P N 



X Ar 1 



OR, 



OP 3 



30 



(VIA) 



(VIB) 



where P 1 is H, or a suitable N protecting group such as methoxy methyl group and P 3 is a suitable hydroxy protecting 
35 group such as COfC^ alkyl) or a silyl optionally substituted with C,_ B alkyl and/or phenyl groups and treated with a 
suitable acid such as oxalic acid, as exemplified in Example 81 or a suitable fluoride source such as tetrabutyl ammo- 
nium fluoride as exemplified in Example 39. Compounds of formulae VIA and VIB may be made via conventional 
methods as exemplified in the Preparations section below, see for instance Preparations 27 and 54. 

40 Method 8 

[0060] Compounds of formulae I A and IB where R 1 is H can be made via reaction of the corresponding compounds 
of formula VIIA or V1IB as appropriate 

45 



50 



55 
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15 





X Ar 1 



(VIIB) 



where P 4 a suitable protecting group such as a benzyl group and is treated under suitable hydrogenolysis conditions 
in a suitable solvent such as acetic acid and treated with a suitable catalyst such as Pearlman's catalyst under a positive 
pressure of hydrogen, as exemplified in Example 79. Compounds of formulae VI I A and VIIB may be made via con- 
20 ventional methods as exemplified in the Preparations section below, see for instance Preparation 52. 

Method 9 

[0061] Compounds of formulae I A and IB where R 2 is CH 2 CH 2 OG, where G is 2-(hydroxymethyl)-5-pyrimidinyl can 
25 be made via reaction of the corresponding compounds of formula VI HA or VI I IB 



30 



35 




HN 



Rl— N 




40 



(vmA) 



(vmB) 



45 



50 



55 



with a suitable reducing agent such as sodium borohydride in a suitable solvent such as ethanol, as exemplified in 
Example 90. Compounds of formulae VI II A and VI KB may be made via conventional methods as exemplified in the 
synthetic sequence of the derivatives Examples 2, 3, 38 and Preparation 4 respectively. 

[0062] It is to be understood that certain substances of the invention can be interconverted into certain other sub- 
stances of the invention by standard methodology. 

[0063] Where desired or necessary the compound of formula I A or IB is converted into a pharmaceutical ly or veter- 
inarily acceptable salt thereof. A pharmaceutically or veterinarily acceptable salt of a compound of formula (I) may be 
conveniently be prepared by mixing together solutions of a compound of formula (I) and the desired acid or base, as 
appropriate. The salt may be precipitated from solution and collected by filtration, or may be collected by other means 
such as by evaporation of the solvent. 

[0064] The compounds of the invention may be separated and purified by conventional methods. 
[0065] The invention provides for a compound of the invention as defined above, for use as a medicament. 
[0066] The invention also provides for the use of a substance of the invention as defined above, in the manufacture 
of a medicament for the treatment of restenosis, acute/chronic renal failure, pulmonary hypertension, systemic hyper- 
tension; benign prostatic hyperplasia, male erectile dysfunction, prostate cancer, metastatic bone cancer, congestive 
heart failure, stroke, subarachnoid haemorrhage, angina, atherosclerosis, cerebral and cardiac ischaemia, prevention 
of ischaemia/reperf usion injury (e.g. allografts), cyclosporin induced nephrotoxicity, glaucoma, radiocontrast nephrop- 
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athy, diabetic neuropathy, allergy, restoration of organ perfusion in haemorrhagic shock, lipoprotein lipase related dis- 
orders chronic obstructive pulmonary disease and hyaline membrane disease in newborn. 

[0067] The invention also provides the use of a compound of the invention in the preparation of a medicament for 
the treatment of conditions mediated by endotheiin, particularly endothelin-A. Also provided is a method of treatment 
of conditions mediated by endotheiin, particularly endothelin-A, which comprises administering a therapeutically effec- 
tive amount of a substance of the invention, to a patient in need of such treatment. 

[0068] Reference to treatment herein includes prevention of undesirable conditions as well as alleviation or cure of 
said conditions. 

[0069] The biological activity of the substances of the invention may be demonstrated as follows: 
Dog Binding assay 

[0070] Competition between test substances and ligands binding to canine endotheiin receptors is determined as 
follows: 

Dog ET-A Binding Assay 

[0071] 50U.I of a 500pM solution of i*l-PD-1 51 242 (Specific activity 2,000 Ci/mM) is mixed with 50uJ samples of test 
substances (final concentrations in the range from 0.01 -1 0.OOOnM). 1 0Oug of purified dog kidney homogenate » added 
20 in 1 SOliI of the following buffer: SOmM Tris, 1 0mM MgCI 2 and 0.05% Bovine Serum Albumen at pH 7 A The solution 
is incubated at room temperature for 2 hours. After the incubation, the unbound ligand is separated from receptor 
bound ligand by filtration with a Brandel cell harvester, followed by 5 washes with buffer (Tris 50mM, MgCI 2 10mM). 
Filter papers are counted for radioactivity and the K, (an IC^ corrected for the dissociation constant and concentration 
of the ligand added) is determined for the concentration range tested. 



15 



25 



so 



Dog ET-B Binding Assay 



[0072] SOul of a 100pM solution of i25|-|R L -1620 (Specific activity 2,200 Ci/mM) is mixed with SOuJ samples of test 
substances (final concentrations in the range from O.OMO.OOOnM). 50u.g of purified Dog cerebellum homogenate is 
so added in 150u.l of the following buffer 50mM Tris, 10mM MgCI 2 and 0.05% Bovine Serum Albumen at pH 7.4. The 
solution is incubated at 30°C for 90 minutes. After the incubation, the unbound ligand is separated from receptor bound 
liqand by filtration with a- Brandel cell harvester, followed by 5 washes with buffer (Tris 50mM, MgCI 2 10mM). Filter 
papers are counted for radioactivity and the K, (an ICso corrected for the dissociation constant and concentration of 
the ligand added) is determined for the concentration range tested. 

35 

Human Binding assay 

[0073] Competition between test substances and ^l-ET-1 binding to human endotheiin receptors is determined as 
follows. 

40 

Binding to ET A receptors 

[00741 25til of a 30pM solution of V*\]Tyr™ ET-1 (specific activity 2,200Ci/mM) is mixed with 25uJ samples of test 
substance (final concentrations in the range 0.1nM - SO.OOOnM). 200uJ of a solution containing cloned I human ET A 
45 receptor (0.75pmoles receptor protein/ml), SOmM Tris, O.SmM CaCI 2 , 0.1% human serum albumen, 0.1% bacrtrac.n 
0 05% Tween 20, pH 7.4 is added. The solution is mixed at 37*C for 2 hours. After the incubation, the unbound hgand 
is separated from receptor bound ligand by filtration with a Brandel cell harvester, lollowed by three washes of buffer. 
Filter papers are counted for radioactivity, and the ICbq (the concentration of test compound at which 50% of the radio- 
labelled compound is unbound) determined for the concentration range tested. 



Binding to ET D receptors 



[0075] 25U.I of a 30pM solution of [i25 l]T y r i3 ET-1 (specific activity 2,200Ci/mM) is mixed with 25uJ samples of test 
substance (final concentration 0.1 nM - SO.OOOnM). 200u.l of a solution containing cloned human ET B receptor 
55 (0 25pmoles receptor protein/ml), 50mM Tris, O.SmM CaCI 2> 0.1% human serum albumen, 0.1% bacitracin, 0.05% 
Tween 20 pH 7 4 is added. The solution is mixed at 37°C for 2 hours. After the incubation, the unbound ligand is 
separated from receptor bound ligand by filtration with a Brandel cell harvester, followed by three washes of buffer. 
Filter papers are counted for radio-activity, and the IC 50 (the concentration of test compound at which 50 /o of the radio- 
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labelled compound is unbound) determined for the concentration range tested. 

[0076] The compounds of the present invention wee tested and found to have good affinity for endothelin receptors 
and to be selective for ET A over ET B . 

[0077] The substances of the invention can be administered atone but wilt generally be administered in admixture 
with a pharmaceutical carrier selected with regard to the intended route of administration and standard pharmaceutical 
or veterinary practice. For example they can be administered orally in the form of tablets containing such excipients 
as starch or lactose or in capsules or ovules either alone or in admixture with excipients or in the form of elixirs, solutions 
or suspensions containing the substance in a liquid carrier, for example a vegetable oil, glycerine or water with a 
flavouring or colouring agent. They can be injected parenterally, for example intravenously, intramuscularly or subcu- 
taneously. For parental administration, they are best used as sterile aqueous solutions which may contain other sub- 
stances, for example, enough glucose or salts to make the solution isotonic with blood. For parenteral administration 
the substance may also be administered as a solution or suspension in a suitable oil, for example polyethylene glycol, 
lecithin or sesame oil. 

[0078] The compounds of the formula (I) may also be used in combination with a cyclodextrin. Cyclodextrins are 
known to form inclusion and non- inclusion complexes with drug molecules. Formation of a drug-cyclodextrin complex 
may modify the solubility, dissolution rate, bioavailability and/or stability property of a drug molecule. Drug-cyclodextrin 
complexes are generally useful for most dosage forms and administration routes. As an alternative to direct complex- 
ation with the drug the cyclodextrin may be used as an auxiliary additive, e.g. as a carrier, diluent or solubiliser. Alpha-, 
beta- and gamma-cyclodextrins are most commonly used and suitable examples are described in WO-A-91/11172, 
WO-A-94/02518 and WO-A-98/55148. 

[0079] Substances of the invention may also be administered through inhalation of a solution, suspension or emulsion 
that may be administered as a dry powder or in the form of an aerosol using a conventional propellant such as dichlo- 
rodifluoromethane. 

[0080] For oral or parenteral administration to human patients the daily dosage levels of substances of the invention 
will be from 0.01 to 30 mg/kg (in single or divided doses) and preferably will be in the range 0.01 to 5 mg/kg. Thus 
tablets will contain 1mg to 0.4g of substance for administration singly or two or more at a time, as appropriate. The 
above dosages are, of course only exemplary of the average case and there may be instances where higher or lower 
doses are merited, and such are within the scope of the invention. 

[0081] Alternatively the substances of the invention can be administered in the form of a suppository or pessary or 
they may be applied topically in the form of a lotion, solution, cream, ointment or dusting powder or in the form of a 
medicated plaster, patch or membrane. For example they may be incorporated in a cream containing an aqueous 
emulsion of polyethylene glycols or liquid paraffin. The compounds may also be administered intranasally. 
[0082] For veterinary use although it is possible to adTninister a substance of the invention directly without any for- 
mulation, the substances are preferably employed in the form of a pharmaceutical or veterinary formulation comprising 
a pharmaceutical^ or veterinarily acceptable carrier, diluent or excipient and a substance of the invention. Such com- 
positions will contain from 0.1 percent by weight to 90.0 percent by weight of the active ingredient. 
[0083] The methods by which the compounds may be administered include oral administration by capsule, bolus, 
tablet or drench, topical administration as an ointment, a pour-on, spot-on, dip, spray, mousse, shampoo or powder 
formulation or, alternatively, they can be administered by injection (e.g. subcutaneously, intramuscularly or intrave- 
nously), or as an implant. 

[0084] Such formulations are prepared in a conventional manner in accordance with standard veterinary practice. 
Thus capsules, boluses or tablets may be prepared by mixing the active ingredient with a suitable finely divided diluent 
or carrier additionally containing a disintegrating agent and/or binder such as starch, lactose, talc or magnesium stea- 
rate, etc. Oral drenches are prepared by dissolving or suspending the active ingredient in a suitable medium. Pour-on 
or spot-on formulations may be prepared by dissolving the active ingredient in an acceptable liquid carrier vehicle such 
as butyl digol, liquid paraffin or a non-volatile ester, optionally with the addition of a volatile component such as propan- 
2-ol. 

[0085] Alternatively, pour-on, spot -on or spray formulations can be prepared by encapsulation, to leave a residue of 
active agent on the surface of the animal. Injectable formulations may be prepared in the form of a sterile solution 
which may contain other substances, for example enough salts or glucose to make the solution isotonic with blood. 
Acceptable liquid carriers include vegetable oils such as sesame oil, glycerides such as triacetin, esters such as benzyl 
benzoate, isopropyl myristrate and fatty acid derivatives of propylene glycol, as well as organic solvents such as pyr- 
rolidin-2-one and glycerol formal. The formulations are prepared by dissolving or suspending the active ingredient in 
the liquid carrier such that the final formulation contains from 0.1 to 10% by weight of the active ingredient. 
[0086] These formulations will vary with regard to the weight of active substance contained therein, depending on 
the species of animal to be treated, the severity and type of infection and the body weight of the animal. For parenteral, 
topical and oral administration, typical dose ranges of the active ingredient are 0.01 to 100 mg per kg of body weight 
of the animal. Preferably the range is 0.1 to 10 mg per kg. 
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[0087] The compositions are preferably formulated in a unit dosage form, each dosage containing from about 1 to 
about 500 mg. more usually about 5 to about 300 mg, of the active ingredient. The term "unit dosage form" refers to 
physically discrete units suitable as unitary dosages for human subjects and other mammals, each unit containing a 
predetermined quantity of active material calculated to produce the desired therapeutic effect, in association with a 
suitable pharmaceutical carrier. 

[0088] As an alternative for veterinary use the substances may be administered with animal feedstuff and for this 
purpose a concentrated feed additive or premix may be prepared for mixing with the normal animal feed. 
[0089] Thus, according to a further aspect of the invention, there are provided pharmaceutical formulations compris- 
ing a substance of the invention, as defined above, and a pharmaceutically-acceptable adjuvant, diluent or carrier. 



EXAMPLES AND PREPARATIONS 

[0090] The present invention is illustrated by the following examples. However, it should be noted that the invention 
is not limited to the specific detail of these examples. HPLC retention times and UV spectra were recorded using a 
Hewtett-Packard 1090 LUSI diode-array spectrophotometer (method A). All NMR spectra were measured in CDCI3 or 
MeOD by an Inova 300 MHz or 500 MHz spectrometer unless otherwise indicated and peak positions are expressed 
in parts per million (ppm) downfield from tetramethyisilane. The peak shapes are denoted as follows: s, singlet; d, 
doublet; t, triplet; q, quartet; m, multiplet; br broad. 

High resolution MS data was acquired on a AutoSpecQ with electrospray ionisation using a PEG reference (or on a 
Bruker Apex II FTMS with ESI where indicated). 

Low resolution MS data was acquired on a Finnigan Mat. TSQ 7000 or a Fisons Instruments Trio 1000. 

HPLC-MS data was acquired using a Hewtett-Packard 1 090M liquid chromatograph interfaced to a VG platform II mass 

spectrometer equipped with an ES source (method B). 

The calculated and observed ions quoted refer to the isotopic composition of the lowest mass. Reference to common 
solvents may be abbreviated; tetrahydrofuran (THF), dichloromethane (DCM), diethyl ether (ether), N,N-dimethyla- 
cetamide (DMF), n-hexane (hexane), trifluoroacetic acid (TFA). 



HPLC method A: 



Column 
Mobile Phase 
Flow rate 



Beckman Ultrasphere 5 micron ODS 4 mm x 25cm 

Linear gradient: methanol.water (65:35) to methanol:water (95:5) over 40 minutes 
0.85ml/min 



HPLC-MS method B: 


Column 
Mobile Phase 


Magellan 5 micron ODS 4.6mm x 15cm 

Gradient: 0.1% v/v trifluoroacetic acid (TFA) in wateracetonitrile (90:10) 0.1 %TFA : acetonitrile (2: 
98) over 5 minutes, maintain 0.1%TFA : acetonitrile (2:98) 5 to 11 .5minutes; return to initial 
conditions 11.5 to 12.5 minutes. 


Flow rate 


0.85ml/min 



[0091] Use is made of the following fermentation media. 



AS-7H inoculum medium 


Cornstarch (Hidex™) 


20g 


Cotton Seed Meal (Pharmamedia™) 


15g 


Ardamine pH™ 


5g 


Calcium carbonate 


2g 


Tap water 


11 


NaOH 


To pH 7.2 



15 



EP 1 072 597 A1 



AP-5H Production Medium 


Cornststarch 


80g 


Yeast extract (Oxoid™) 


59 


K 2 HP0 4 


19 


MgS0 4 .7H20 


19 


Glutamic acid 


19 


FeS0 4 . 7H 2 0 


0.01 g 


ZnS0 4 .2H20 


0.001g 


MnS0 4 .2H20 


0.001g 


CaC0 3 


7g 


Tap water 


11 


NaOH 


To pH 7.0 



MY Inoculum and Production Medium 


Glucose 


10g 


Peptone (Drfco™) 


5g 


Yeast extract (Oxoid™) 


3g 


Malt extract (Oxoid™) 


5g 


Tap water 


11 


NaOH 


To pH 6.3 - 6.5 



Tomato Inoculum and Production Medium 


Tomato Paste 


40g 


Com Steep Liquor 


2.5g 


Oats 


10g 


Cere lose 


10g 


FeS0 4 .7H 2 0 


0.001 g 


ZnS0 4 .2H20 


0.001 g 


MnS0 4 .2H20 


0.001 g 


Demineralised Water 


11 


NaOH 


To pH 6.8 



Example 1 : 

Mtert-butyl)-/*[1-methyl^4-me^ 
[0092] 




[0093] To 4-(fert-butyl)-W-{[4-(tert-butyl)phenyl]sulfonyl}-/V-[1 -methyl-4-(4-methylphenyl)-3-(2-phenoxyethoxy)-1 H- 
pyrazol-5-yl]benzenesulfonamide (Preparation 1) (80mg) in ethanol (20ml) at room temperature was added sodium 
hydroxide (2N, 2ml) and the mixture was stirred for 16hrs. The mixture was reduced in volume to 10ml under reduced 



16 



BP 1 072 597 A1 



pressure, diluted with water (50ml) and extracted with ethyl acetate (30ml). The organic fraction was dried over mag- 
nesium sulfate, filtered and concentrated under reduced pressure. The residue was purified by column chromatography 
on silica (10g) eluted with dichloromethane : ether (7 :1) to yield the title compound as a colourless glass-l.ke solid 

£"(300MHz, CDCI 3 ) 7.40 (2H. d), 7.25 (2H. t), 7.10 (2H, d), 6.90-7.00 (3H, m). 6.80 (4H, dd), 6.55 (1H, s). 4.35 (2H, 

t), 4.25 (2H, t). 3.e0 (3H, s), 2.10 (3H, s), 1.15 (9K, s). 

">l z (thermospray) [MH+] = 520.5; C^H^NgC^S requires 520.2 

Example 2: 

4-(fe*butylh/V-[3-(2-hydroxyetho^^ 
[0094] 




100951 To 2-{[5-(bis{[4-(fert-butyl)phenyl]sulfonyl)amino)-1 -methyl-4-(4-methylphenyl)-1 H-pyrazol-S-ylJoxy ethyl ac- 
etate Preparation 4) (80mg) in ethanol (20ml) at room temperature was added 2M sodium hydroxide (2ml) and the 
mixture was stirred for 16hrs. The mixture was reduced in volume to 10ml by rotary evaporation, diluted with water 
(50ml) and extracted wrth ethyl acetate (2 x 50ml). The organic fraction was dried over magnesium sulfate ^ed and 
concentrated under reduced pressure. The residue was purified by column chromatography on sUica (10g) eluted with 
dichloromethane to yield the title compound as a white solid (25mg). ,„,,„„ „„ ,o U » , 7C 

8„ (300MHz, CDCI3) 7.40 (2H. d), 7.15 (2H. d). 6.90 (2H, d). 6.80 (2H, d). 4.35 (2H. t), 3.85 (2H. t). 3.80 (3H, s). 2.75 

(2H. br. s), 2.10 (3H, s), 1.20 (9H, s). 



Example 3: 

ftH3-{2-[(5-bro m c-2-pyrlmldlntf 
benzenesulfonamlde 




r00971 To 4-(fert-butyl)-^[3-(2-hydroxyemoxy)-1-methyl-4-(4-methylphenyi)-lH-pyrazol-5-yl]ben 2 enesulfonamide 
Example 2) (25mg) in tetrahydrof uran (2ml) at room temperature under an atmosphere of nitrogen was added sodium 
hydride (60 % dispersion in oil, 4.5mg) and the mixture was stirred for 5 minutes. To the mixture was added 5-bromo- 
2-chloropyrimidine {Liquid Crystals. 1 993. f 4(3). 741 ) (1 2mg) and the reaction was stirred for 30 minutes after which 
dimethyl acetamide (0.5ml) was added to give a homogenous mixture. After further stirring for 3hrs the reactran was 
diluted with water (20ml) and extracted with ethyl acetate (20ml). The organic fraction was dried over magnesium 
sulfate filtered concentrated under reduced pressure. The residue was purified by column chromatography on silica 
(10g) eluted with dichloromethane : ether (1 :1) to yield the title compound as a white sohd (12mg) 
5h (300MHz. CDCI3) 8.25 (2H, s), 7.35 (2H. d), 7.15 (2H, d). 6.80 (4H, dd). 6.60 (1 H, s). 4.65 (2H, t), 4.50 (2H, t). 3.80 
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(3H, s). 2.10 (3H,s), 1.15 (9H, s). 

m / z (thermospray) [MH + ] = 600.3; C^h^, BrNgC^S requires 600.1 
Example 4: 

4-(fe^butyl)-AH342-[(5-methoxy-2-^ 
be nzenesu Ifon amide 

[0098] 




[0099] To 4-(te/t-butyl)-AA[3-(2-hydroxyethoxy)-1 -methyl-4-(4-methylphenyl)-1 H-pyrazol-5-yl]benzenesulfonamide 
(Example 2) (250mg) in tetrahydrofuran (20ml) at room temperature under an atmosphere of nitrogen was added 
sodium hydride (60 % dispersion in oil, 47mg) and the mixture was stirred for 5 minutes. To the mixture was added a 
solution of 5-methoxy-2-methylsulphonylpyrimidine (Aktual. Probl. Razvit. Nauchn. Issled. Molodykh Uch. Spets. Vilny- 
us. Gosuniv. im. V. Kapsukasa, Mater. Konf. Molodykh Uch. Spets. Estestv. Khim. Fak. (1980), 87-90. Editor(s): Grig- 
onis, I. Publisher: Wnyus. Gos. Univ. im. V. Kapsukasa, Vilnius, USSR.) (160mg) in dimethylacetamide (2ml) and the 
reaction was stirred for a further 16 hrs. The reaction was diluted with water (100ml) and extracted with ethyl acetate 
(100ml). The organic fraction was dried over magnesium sulfate, filtered and concentrated under reduced pressure. 
The residue was purified by column chromatography on silica (10g) eluted with dichloromethane : ether : hexane (10 : 
2.5 : 1) to yield the title compound as a white solid (190mg). 

5h (300MHz, CDCIg) 8.15 (2H, s) t 7.20 (2H, d), 7.10 (2H, d), 6.80 (1H, s), 6.75 (4H, s), 4.65 (2H, t), 4.55 (2H, t). 3 85 
(3H, s), 3.80 (3H, s), 2.10 (3H, s), 1.15 (9H, s). 
m / z (thermospray) [MH + ] = 552.2; CggH^NgOgS requires 552.2 

Example 5: 

4-(fert-butyl>-/^[342-[(5-chlor^^ 
benzenesulfonamide 

[0100] 




[0101] To 4-(tert-butyl)-A/-[3-(2-hydroxyethoxy)-1 -methyl-4-(4-methylphenyl)-1 H-pyrazol-5-yl]benzenesulfonamide 
(Example 2) (196mg) in tetrahydrofuran (2.5ml) at room temperature under an atmosphere of nitrogen was added 
sodium hydride (60 % dispersion in oil, 37mg) and the mixture was stirred for 5 minutes. To the mixture was added a 
solution of 5-chloro-2-methylsulphonylpyrimidine (94mg) in tetrahydrofuran (5ml) and dimethylacetamide (0.5ml) the 
mixture was stirred for a further 48 hrs. The reaction was diluted with water (200ml) and extracted with dichloromethane 
(3 x 50ml). The organic fractions were combined, washed with brine (100ml), dried over magnesium sulfate, filtered 
and concentrated under reduced pressure. The residue was purified by column chromatography on silica (20g) eluted 
with ether : hexane (4 : 1 ) to yield the title compound as a white solid (170mg). 

6h (300MHz, CDCI 3 ) 8.20 (2H, s), 7.20 (2H, d), 7.15 (2H, d), 6.80 (4H, dd), 6.80 (1 H, s). 4.65 (2H, t), 4.55 (2H, t), 3.80 
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(3H.s),2.10(3H,s) ( 1.15(9H,s). . 

<"/ z (negative ion eiectrospray) [MH*] = 554.0; CarH^CINgC^S requires 554.2 
Example 6: 

4^fe/*butylhJ*[1 -methyl 
benzenesulfonamlde 



[0102] 




[01 031 To N-[3-{2-[(5-bromo-2-pyrimidinyl)oxy|ethoxy}-1 -methyl-4-(4-methylphenyl)-1 H.pyrazol-5-yl]-4-(tert-butyl) 
benzenesulfonamlde (Example 3) (lllmg) in 1,4-dioxane (5mi) at room temperature was added 2-(tnbutylstannyl) 
thiophene (103mg) and bis(triphenylphosphine)palladium (II) chloride (6.5mg) the mixture was stirred and heated to 
reflux for 3hrs followed by 16 hrs. at room temperature. To the mixture was added bis(triphenylphosphme) palladium 
(II) chloride (6 5mg) and the mixture was heated to reflux for a further 4hrs. The reaction was diluted with ethyl acetate 
(100ml) washed with a 10% solution of potassium fluoride in water (100ml) and brine (100ml), dried over magnesium 
sulfate filtered and concentrated under reduced pressure. The residue was purified by column chromatography on 
silica (1 Og) eluted with ethyl acetate : hexane (1 : 1 ) to yield the title compound as a white solid (75mg). 
Sh (300MHz, CDCI 3 ) 8.65 (2H, s), 7.00-7.20 (8H, m). 6.80 (4H, dd), 4.75 <2H, t). 4.55 (2H, t), 3.80 (3H. s), 2.10 (3H, 
s). 1.15 (9H.s). 

"V z (positive ion eiectrospray) [MH + ] = 604.0; Cg^NgO^ requires 604.2 



Example 7 : 

4-(ferrtutyl)-AH3-(24[5-(2-furyl)^ 
benzenesulfonamlde 



[0104] 




[01 05] To r^[3-{2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-4-(4-methylphenyl)-1 W-pyrazol-5-yl]-4-(f erf-butyl) 
benzenesulfonamide (Example 3) (277mg) in 1.4-dioxane (7.5ml) at room temperature was added 2-(tr.butylstannyl) 
furan (329mg) and bis(triphenylphosphine)palladium (II) chloride (32mg) the mixture was stirred and heated to reflux 
for 16hrs The reaction was diluted with ethyl acetate (100ml) and washed with a 10% solution of potassium fluoride 
in water (100ml). the aqueous portion was then extracted with ethyl acetate (100ml). The organic fractions were sep- 
arated and combined, washed with brine (100ml), dried over magnesium sulfate, filtered and concentrated under re- 
duced pressure The residue was purified by column chromatography on silica (10g) eluted with ethyl acetate : hexane 
(3 : 2) to yield an oil which was dissolved in acetonitrile (20ml) and washed with hexane (6 X 10ml). Evaporation of the 
acetonitrile under reduced pressure yielded the title compound as a white solid (235mg). 

8 H (300MHz, CDCI3) 8.65 (2H, s). 7.50 (1 H, d). 7.20 (2H, d). 7.10 (2H, d), 6.75 (4H, dd), 6.60 (1 H, d), 6.50 (1 H t t), 4.75 
(2H, t) t 4.55 (2H, t), 3.80 (3H, s), 2.15 (3H, s), 1.20 (9H, s). 
™/ 2 (thermospray) [MH + ] = 588.2; 03^34^58 requires 588.2 
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Example 8: 

JV-[3-(2-hydroxyethoxy)-1 -methy M-(4-methylphenyl)-1 H-pyrazol-5-y l]-4-(teit-pentyl)benzene8utfonamide 
[0106] 




[0107] To 2-{[5-amino-1-methyl-4-(4-methylphenyl)-1H-pyra20l-3-yl]oxy}ethyl acetate (Preparation 5) (1.0g) in 
dimethylacetamide (10ml) at 0°C under an atmosphere of nitrogen was added sodium hydride (60% dispersion in oil, 
415mg) followed by 4-tert-amylbenzenesulphonyl chloride and (938mg), the mixture was stirred for 2hrs. The reaction 
was diluted with water (50ml) and extracted with dtchloromethane (5 x 30ml). The crude mixture was dissolved in 
ethanol (50ml) and sodium hydroxide (2N, 5ml) was added, the mixture was stirred at room temperature for 48hrs and 
then neutralised to pH 7 by addition of hydrochloric acid (2N) and extracted with dichloromethane (2 x 50ml). The 
organic fractions were combined, dried over magnesium sulfate, filtered and concentrated under reduced pressure. 
The residue was purified by column chromatography (silica, 10g) eluted with ethyl acetate : hexane (1 : 1 ) to yield the 
title compound as a white solid (290mg). 

5h (300MHz, CDCI 3 ) 7.45 (2H, d), 7.15 (2H, d), 6.90 (2H, d), 6.85 (2H, d), 675 (1H, br. s), 4.30 (2H, t), 3.90 (2H, t). 

3.80 (3H, s), 2.25 (3H, s), 1 .60 (2H, q), 1 .20 (6H, s), 0.65 (3H,t). 

m / 2 (positive ion electrospray) [MH + ]=458.0; C^h^l^C^S requires 458.2 

Example 9: 

/^[3-{2-[(5-bromc-2^yrimIdinyl)o^ 
benzenesulfon amide 

[0108] 




[0109] To N-[3-(2-hydroxyethoxy)-1 -methyl-4-(4-methylphenyl)-1 H-pyrazol-5-yl]-4-(fert-pentyl)benzenesulfonamide 
(Example 8) (270mg) in tetrahydrof uran (4ml) at room temperature under an atmosphere of nitrogen was added sodium 
hydride (60 % dispersion in oil, 50mg) and the mixture was stirred for 1 minute. To the mixture was added dimethyl 
acetamide (0.5ml) followed by 5-bromo-2-chloropyrimidine (171mg) The mixture was stirred for 2 hours at room tem- 
perature and then diluted with water (20ml) and extracted with ether (2 x 20ml). The organic fractions were combined, 
dried over magnesium sulfate, filtered and concentrated under reduced pressure. The residue was purified by column 
chromatography on silica (35g) eluted with hexane : ethyl acetate (2 : 1 to 1 : 2) to yield the title compound as an orange 
oil (292mg). 

8 H (300MHz. CDCI 3 ) 8.45 (2H, s), 7.40 (2H, d), 7.10 (2H, d), 6.80 (4H, dd), 4.65 (2H, t), 4.55 (2H, t), 3.80 (3H, s), 2.10 

(3H, s), 1.35 (2H, q), 1.10 (6H, s), 0.65 (3H, t). 

% (thermospray) [MH + ] = 614.1 ; C^H^N^S requires 614.1 
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Example 10: 



AH4-(1-benzoMthlophen-2-y1)-3^ 
benzenesulfonamide 

[0110] 




[0111] Isobutyl 2-{3-[2-(acetyloxy)ethoxy]-4-iodo-1 -methyl-1 H-pyrazol-5-yl}-2-{[4-(fe/t-butyl)phenyl]sulfonyl}acetate 
(Preparation 6) (312mg). benzo[b]thiophene-2-boronic acid (98mg) and cesium carbonate (0.66g) were suspended 
in 1 ,4-dioxane (10ml) and water (1 ml). The mixture was degassed (vacuum and nitrogen atmosphere) and then tetrakis 
(triphenylphosphine)-palladium(O) (15mg) was added and the mixture degassed again. The mixture was heated at 
reflux for 3 hours and cooled to room temperature. Ethanol ( 1 0ml) and 2M NaOH (1 0ml) were then added to the reaction 
and the mixture stirred for a further 1 hour at room temperature. The reaction was quenched with saturated aqueous 
ammonium chloride and extracted with ethyl acetate (3x1 0ml). The combined organics were washed with brine, dried 
with magnesium sulfate, filtered and concentrated under reduced pressure. The crude product was punfied by chro- 
matography on silica eluted with ethyl acetate : hexane (3:1) yielded the desired product as a beige solid (1 21 mg). 
6 H (300MHz, CDCIg) 7.62-7.46 (4H, m). 7.30-7.17 (2H, m), 7.15 (2H, d). 6.88 (1H.8), 6.60 (1H. s), 4.50-4.40 (2H, m), 
4.03-3.97 (2H, m), 3.82 (3H, s), 0.98 (9H, s). 

"V z (positive ion electrospray) [MH + ] = 486.1; C^H^C^ requires 486.1 



Example 11: 

AH4-(1 -benzothlophen-2-y l)-342-[(5-bromo-2-pyrimldinyl)oxy]ethoxy}.1 -methyl-1 H-pyrazol-5-yl)-4-(feff-butyl) 
benzenesulfonamide 



[0112] 




[0113] To AH4-(1 -benzo[b]thiophen-2-yl)-3-(2-hydroxyethoxy)-1 -methyl-1 /*pyrazol-5-yi]-4-(ferr-butyl)benzenesut- 
fonamide (Example 10) (60mg) in THF (6ml) at room temperature was added sodium hydride (11 mg of a 60% dispersion 
in oil) and the mixture was stirred for five minutes. A solution of 5-bromo-2-chloropyrimidine {Liquid Crystals 1 993, 14 
(3) 741 -761 ) (35.9mg) in dimethylacetamide (2.5ml) was then added dropwise to the reaction, which was then allowed 
to stir for one hour at room temperature and then a further portion of 5-bromo-2<hloropyrimidine (10mg) was added 
and the reaction stirred overnight. The reaction was poured onto water (50ml) and extracted with ethyl acetate (3 x 
20mls.). The organics were then back-washed with brine, dried over magnesium sulfate, filtered and concentrated 
under reduced pressure to yield the crude material (97mg). The crude material was purified by HPLC on a 5u. ODS 
Phenomenex Primesphere™ column with a gradient elution of acetonttrile (5% to 95%) and 0.1M NH4OAC (95% to 
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5%) to yield the desired product as an off white solid (4mg). 

5h (300MHz, CDCt3)&49 (2H, s). 7.58-7.42 (4H, m), 7.30-7.11 (2H, m), 708 (2H, d). 6.87 (1H, s), 4.79-4.71 (2H, m), 

4.69-4.60 (2H, m), 3.82 (3H, s), 0.94 (9H, s). 

m l z (thermospray) [MH + ] = 641 .7; C^H^BrN^Sa requires 642. 1 

Example 12: 

4-(fe/*-butyl)-AH3-(24iydroxyethoxy)-1-methyl-4^ H-pyrazol-5-yl} 
benzenes u If on amide 

[0114] 




[0115] To 4-(rerf-butyl)-A/-{3-(2-hydroxyethoxy)-1 -methyl-4-[4-(trifluoromethyl)phenyl]-1 H-pyrazol-5-yl}-rV-[(2-meth- 
oxyethoxy)methyl]benzenesulfonamide 

(Preparation 12) in ethanol (1 .5ml) was added hydrochloric acid (6M, 1.5ml). The reaction mixture was refluxed for 5 
hours and then left at room temperature overnight. The reaction was concentrated under reduced pressure and the 
residue was partitioned between water (10ml) and ethyl acetate (10ml). The aqueous was extracted with ethyl acetate 
(2 x 20ml). The organ ics were combined, dried over magnesium sulfate, filtered and concentrated under reduced 
pressure to yield the desired product (120mg) as a white solid. Taken on crude to the next step. 
6 H (300MHz, CDCI 3 ) 7.39 (2H, d), 7.29 (2H. d), 7.22-7.09 (4H, m), 4.40-4.32 (2H, m), 3.98-3.89 (2H, m), 3.80 (3H, s), 
1.22 (9H,s). 

m l z (thermospray) [MH+] = 498.2; C 2 3H27F 3 N3045 requires 498.2 
Example 13: 

W-{3-{2-[(5-bromo-2-pyrlm ldlnyl)oxy]ethoxy }-1 -methy l-4-[4-(tr Ifl uoromethy l)pheny l]-1 W-pyrazol-5-y l}-4-< tert- 
butyl)benzenesulfonamide 

[0116] 




[01 17] To 4-(tert-butyl)-A/-{3-(2-hydroxyethoxy)-1 -methyl-4-[4-(trifluoromethyl)phenyl]-1 H-pyrazol-5-yl}benzenesul- 
fonamide (Example 12) (60mg) in THF (6ml) at 0°C was added sodium hydride (12mg of a 60% dispersion in oil) 
followed by the 5-bromo-2-chloropyrimidine (39mg) The reaction was stirred for one hour at 0°C and then at room 
temperature overnight. Water (5ml) was then added to the reaction followed by saturated aqueous ammonium chloride 
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(5ml) and the mixture was extracted with ethyl acetate (3 x 1 0ml). The combined organics were washed with saturated 
aqueous ammonium chloride (20ml), dried over magnesium sulfate, filtered and concentrated under reduced pressure 
to yield the crude material (61 mg). The crude material was purified by HPLC on a 5u, ODS Phenomenex Magellen™ 
column with a gradient elution of acetonitrile (5% to 95%) and 0.1 M NH 4 OAc (95% to 5%) to yield the desired product 
as an off white solid (1 5.5mg). 

6h (300MHz, CDCl 3 ) 8.49 (2H. s). 7.40 (2H, d), 7.30-7.22 (3H, m). 7.18 (2H, d), 7.10 (2H, d), 4.77-4.66 (2H, m), 
4.62-4.55 (2H, m), 3.82 (3H, s), 0.94 (9H, s). 

m/z (negative ion electrospray) [MH"] = 652; C 2 7H 28 BrF3N30 4 S requires 652.1 
Example 14: 

4-(ferfrbutyl)- AK3-{2-[(5-methoxy-2-pyriniidinyl)oxy]ethoxy}-1 -methyl-4-[4-(trmuoromethyl)phenyl]-1 H- 
py razol-5-y Ijbenzenesu H onam Id© 

[0118] 




[01 19] The title compound was made according to the procedu re used for Example 1 3 except that 5-methoxy-2-meth- 
ylsulphonylpyrimidine (34mg) was used in place of the 5-bromo-2-chloropyrimidine. The reaction yielded the crude 
material (61 mg) which was purified by HPLC on a 5u. ODS Phenomenex Magellen™ column with a gradient elution of 
acetonitrile (5% to 95%) and 0. 1 M NH 4 OAc (95% to 5%) to yield the desired product as an off white solid (1 3mg). 
Sh (300MHz, CDCI3) 8. 1 9 (2H, s), 7.40 (2H, d), 7.22 (2H, d), 7.20 (1 H, s). 7.1 9-7.08 (4H. m), 4.69-4.60 (2H t m). 4.60-4.50 
(2H, m), 3.85 (3H, s), 3.82 (3H, s), 1.22 (9H, s). 
m / z (thermospray) [MH + ] = 606.1; C^H^ F 3 N 5 0 5 S requires 606.2 

Example 15: 

4-(te/t-butyl)-AK3-{2-hydroxyethoxy)-1 -methyl-4-phenyl-1 H- pyrazol-5-yl}benzenesulfonamlde 
[0120] 




[0121] To 4-(fe^butyl)-N-[3-(2-hydroxyetaoxy)-1^ 

benzenesuHonamide (528mg) (Preparation 1 5) in ethanol (1 0ml) was added hydrochloric acid (6M, 1 0ml). The reaction 
mixture was refluxed for 2 hours and then left at room temperature overnight. The reaction was concentrated under 
reduced pressure and the residue was partitioned between water (50ml) and ethyl acetate (50ml). The aqueous layer 
was extracted with ethyl acetate (3 x 20ml). The organics were combined, dried over magnesium sulfate, filtered and 
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concentrated under reduced pressure. The crude material was purified by chromatography on a suction column packed 
with silica eluted with ethyl acetate : hexane (1 : 3 to 3 : 1) to yield the desired product as an off white solid (165mg). 
Sh (300MHz, CDCI 3 ) 7.40 (2H, d). 7.16 (2H, d), 7.09-7.00 (3H, m), 7.00-6.90 (2H, m), 6.85 (2H, d), 4.38-4.30(2H, m), 
3.92-3.88 (2H, m), 3.82 (3H, s), 1.22 (9H, s). 

mlz (negative ion electrospray) [MH-] = 428.1; C^H^^C^S requires 428.2 
Example 16: 

AH3-{2-[(5^romc-2-pyrimidinyl)oxy}ethoxyH-^^ 
benzenesulfonamide 

[0122] 




[01 23] The title compound was made according to the procedure used for Example 1 3 except that (63mg) of 5-bromo- 
2-chloropyrimidine was used and that 4-(tert-butyl)-AA{3-(2-hydroxyethoxy)-1 -methyl-4-phenyl-1 H^pyrazol-5-yl}benze- 
nesulfonamide (Example 15) (80mg) was used in place of 4-(fert-butyl)-/V-{3-(2-hydroxyethoxy)-1-methyl-4-[4-(trifluor- 
omethyl)phenyl]-1 W-pyrazol-5-yl}benzenesulfonamide (Example 12). The crude material was purified by HPLC on a 
5u. ODS Phenomenex Magellen™ column with a gradient elution of acetonitrile (5% to 95%) and 0.1M NK^OAc (95% 
to 5%) to yield the desired product as an off white solid (52mg). 

5h (300MHz, CDCI 3 ) 8.49 (2H, s), 7.38 (2H,d), 7.16 (2H, d), 7.02-6.96 (4H, m), 6.91-6.83 (2H, m), 4.71-4.68 (2H, m), 
4.60-4.52 (2H, m), 3.82 (3H, s), 1 .22 (9H, s). m / z (positive ion electrospray) [MH + J = 586; C 26 H 29 BrN 5 0 4 S requires 586.1 

Example 17: 

M[4-(1>benzodloxol-5-yl)-3-(2-hydro^ 
[0124] 




[0125] To A/-[4-(1 ,3-benzodioxol-5-yl)-3-(2-hydroxyethoxy)-1 -methyl- 1 W-pyrazol-5-ylJ-4-(ferf-butyl)-N-[(2-methox- 
yethoxy)methyl]benzenesulfonamide (Preparation 17) (380mg) in ethanol (8ml) was added hydrochloric acid6M (8ml). 
The reaction mixture was refluxed for 2 hours and then left at room temperature overnight. The reaction was concen- 
trated under reduced pressure and the residue was partitioned between water (50ml) and ethyl acetate (50ml). The 
aqueous layer was extracted with ethyl acetate (3x 20ml). The organics were combined, dried over magnesium sulfate, 
filtered and concentrated under reduced pressure. The crude material was purified by chromatography on a suction 
column packed with silica eluted with ethyl acetate : hexane (1 : 3 to 3 : 1) to yield the desired product as an off white 
solid (131mg). 

Sh (300MHz ( CDCI3) 7.40 (2H, d), 7.16 (2H, d) ( 7.09-7.00 (3H, m), 7.00-6.90 (2H, m), 6.85 (2H, d), 4.38-4.30(2H, m) t 
3.92-3.88 (2H, m), 3.82 (3H, s), 1.22 (9H, s). 
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"V z (negative ion electrospray) [MH'J = 472.1 ; C^H^OqS requires 472.2 
Example 18: 

A^4-(1 ,3-benzodioxol-5-yl)-3-{2-[(5.bromo-2-pyrimidiny l)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-y l)-4-( terf-butyl) 
benzenesulfonamido 

[0126] 




[01271 The title compound was made according to the procedure used for Example 1 3 except that (45mg) of 5-bromo- 
2-chloropyrimidine was used and that W-[4-(1 >benzodioxol-5-yl)-3-(2-hydroxyethoxy)-1 -methyl-1 H-pyrazol-5-yl]-4- 
(fert-butyl)benzenesulfonamide (Example 17) (70mg) was used in place of 4-(tert-butyl)-W.{3.(2-hydroxyethoxy).r -me- 
thyl-4-[4-(trifluoromethyl)phenyl]-1 H-pyrazol-5-yl}benzenesulfonamide (Example 12). The crude was purified by HPLC 
on a 5n ODS Phenomenex Magellen™ column with a gradient elution of acetonitrile (5% to 95%) and 0. 1 M NH 4 oac 
(95% to 5%) to yield the desired product as an off white solid (1 9.6mg). 

L (300MHz, CDCI 3 ) 8.49 (2H, s), 7.42 (2H, d), 7.21 (2H, d), 7.25 (1H. s), 6.60-6.57 (1H. m), 6.48 (1H. d). 6.40-6.32 
(2H, m), 5.83 (2H, s), 475-4.68 (2H, m), 4.59-4.52 (2H, m), 3.82 (3H, s), 3.76 (3H, s) t 1.22 (9H, s). 
% (positive ion electrospray) [MH + ] = 630; C 2 7H 3 oBrN s P6 s requires 630.1 

Example 19: 

4-(tert-butyl)-AH4-<4^h^^ 
[0128] 




[01 29] To 4-(tert-butyl)-^[4-(4<hlorophenyl)-3-(2-hydroxyethoxy)-1 -methyl-1 H-pyrazol-5-yl]-N-[(2-methoxyetho)^) 
methyl]benzenesulfonamide (610mg) (Preparation 19) in ethanol (12ml) was added hydrochloric ac.d 6M (12ml . The 
reaction mixture was refluxed for 2 hours and then left at room temperature overnight. The reaction was concentrated 
under reduced pressure and the residue was partitioned between water (50ml) and ethyl acetate (50ml). The aqueous 
layer was extracted with ethyl acetate (3 x 20ml). The organics were combined, dried over magnesium sulfate, filtered 
and concentrated under reduced pressure. The crude material was purified by chromatography on a suct.on column 
packed with silica (20g) eluted with ethyl acetate : hexane (1 : 3 to 3 : 1) to yield the desired product as an off white 

SJSSSS." CDCI 3 ) 7.51-7.35 (2H, m), 7.20 <2H, d), 7.05-6.95 (4H, m), 6.88 (2H, d), 4.35-4.40 (2H. m). 3.87-3.90 
(2H, m), 3.82 (3H t s), 1.22 (9H, s). 
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Example 20: 



W-[M2-[(5^romo-2^yrimidinyl)oxy]e^^ 
ben zones u If on amide 



[01 31] The title compound was made according to the procedure used for Example 1 3 except that (21 mg) of 5-bromo- 
2-chloropyrimidine was used and 4-(te/t-butyl)-/V-[4-(4-chbrophenyl)-3-(2-hydroxyethoxy)-1-methyl-1H^pyrazol-5-yl] 
benzenesulfonamide (Example 19) (30mg) was used in place of 4-(tert-butyl)-AA(3-(2-hydroxyethoxy)-1-methyl-4-[4- 
(trifluoromethyl)phenyl]-1 H-pyrazol-5-ylJbenzenesulfonamide (Example 12). The crude material was purified by HPLC 
on a 5(i ODS Phenomenex Magellen column with a gradient elution of acetonrtrile (5% to 95%) and 0.1M Nh^OAc 
(95% to 5%) to yield the desired product as an off white solid (3mg). 8 H (300MHz, CDCI 3 ) 8.49 (2H, s), 7.40 (2H, d), 
7.18 <2H, d), 6.98 (2H, d), 6.88 (2H, d), 4.71-4.65 (2H, m), 4.60-4.54 (2H, m), 3.82 (3H, s), 3.76 (3H, s), 1.22 (9H. s)'. 



4-(fert-butyl)-AH3K2-hydroxyethoxy)-4-(4^eta^ 



[0133] The title compound was made according to the procedure of Example 15 except that 4-(fert-butyl)-/V L [4- 
(4-methoxyphenyl)-3-(2-hydroxyethoxy)-1-methyl-1^ 

mide (Preparation 21) (507mg) was used in place of 4-(tert-butyl)-N-[3-(2-hydroxyethoxy)-1 -methyl-4-phenyl-1 H^pyra- 
zol-5-yl]-yV-[(2-methoxyethoxy)methyl]benzenesulfonamide (528mg) (Preparation 15). The desired product was ob- 
tained as an off white solid (169mg). 

$h (300MHz, CDCI 3 ) 7.40 (2H, d), 7.12 (2H, d), 6.90 (2H, d), 6.55 (2H, d), 4.32-4.28 (2H, m), 3.90-3.83 (2H, m), 3.75 
(3H, s), 3.69 (3H, s), 1.22 (9H, s). 

m/z (positive ion electrospray) [MH+] =460.1 ; C^h^fs^OsS requires 460.2 



[0130] 




Example 21 : 



[0132] 




26 



EP 1 072 597 A1 



Example 22: 

AH3-{2-[(5-bromo-2 W rimidW 



benzenesulf on amide 



[0134] 




[0135] Thertlecompoundwasmadeaccordi^ 
2-chloroDvrimidine was used and 4-(tert-butyl)-N-[3-(2-hydrox^ 

5 «nSr S uMonamWe (Example 21) <85mg) was used in place of 4-(tert-butyl)-W-{3^2-hydroxyethoxy)-1 -methyl- 

HPLC on a 5u ODS Phenomenex Magellen column with a gradient elution of acetonitnle (5% to 95 /.) andO.1 M NH,OAc 
(95% to 5%) to yield the desired product as an off white solid (30.2mg) ^ oninlJ „ aoni1H e > fiRf wiH ^ 
L (300MHz, CDCI 3 ) 8.49 (2H. s), 7.40 (2H, d). 7.19 (2H, d), 6.85 (2H. d), 6.82 (2H. d), 6.80 (1H, s), 6.60 (1H, s), 
4.72-4.6B (2H. m), 4.59-4.51 (2H. m), 3.82 (3H, s), 3.76 (3H, s), 1.22 (9H, s). 



«1 t (thermospray) [MH*] = 616.3; C^BrNsQsS requires 616.1 



Example 23: 

4-(tert-butyl>./*[S-(2.hydro^ 
[0136] 




r01371 To 2-{[3-(bis{[4-(tert-butyl)phenyl]sulfonyl}amino)-1 -meth y l-4-(4-methylphenyl)-1 ^^f 5 ^^' *\ 
Sate (pJLXn 23) (38mg) in ethanol (10ml) at room temperature was added 2M sodium hydrox.de (0.5ml) and 
the mM^s stirred for 16h s. The mixture was reduced in volume to 1 0ml by rotary evaporation d.luted wrth water 
TtXfZ Z acted with dichtoromethane (3 x 10ml). The organ* fractions were combined, dned over n^gnes.um 
suZ. filtered and concentrated under reduced pressure. The residue was purified by column chromatography (silica. 
5g) eluting with ether : dichloromethane (1 : 1) to yield the title compound as a white sold (16mg ). 
^ (300MHz. CDCI 3 )7.65 (2H. d). 7.40 (2H, d). 7.10 (4H. dd), 3.85 (2H. t). 3.60-3.75 (5H. m). 2.35 (3H, s). 1 .30 (9H. s). 
mlz (thermospray)[MH+] =444; CasH^C^S requires 444.2 
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Example 24: 

AH5^2-[(5^romo-2iDyrimidinyl)o^ 
benzenesulf on amide 

[0138] 




[0139] To 4-(tert-butyl)-AH5-(2-hydroxyetho^ 

(Example 23) (16mg) in tetrahydrofuran (1.5ml) at room temperature under an atmosphere of nitrogen was added 
sodium hydride (60 % dispersion in oil, 3mg) and the mixture was stirred for 5 minutes. To the mixture was added a 
solution of 5-chloro-2-methylsulphonylpyrimidine (10.5mg) in tetrahydrofuran (0.5ml) and dimethyl acetamide (0.5ml). 
The mixture was stirred for a further 1 nr. The reaction was diluted with water (1 0ml) and extracted with dichloromethane 
(3 X 10ml). The organic fractions were combined, washed with brine (10ml), dried over magnesium sulfate, filtered 
and concentrated under reduced pressure. The residue was purified by column chromatography on silica (20g) eluted 
with ether : dichloromethane (1 : 1 ) to yield the title compound as a white solid (1 5mg). 

6h (300MHz, CDCI 3 ) 8.45 (2H, s), 7.75 (2H, d). 7.40 (2H, d), 7.05 (4H, s), 6.35 (1H, br. s), 4.40 (2H, t), 4.10 (2H, t), 
3.65 (3H, s), 2.30 (3H, s), 1.30 (9H, s). 

m l z (positive ion electrospray) [MH + ] = 599.9; C 27 H 31 BrN s 0 4 S requires 600. 1 
Example 25: 

AH1-methyl-4-(4-methylphenyl>-3-{2^ 
benzenesulfonamide 

[0140] 




[0141] To /v43-{2-[(5-brorTK>-2-pyrimidinyl)o 

benzenesutfonamide (Example 3 ( 100mg) in anhydrous tetrahydrofuran (2ml) at0°C under an atmosphere of nitrogen 
was added sodium hydride (60 % dispersion in oil, 18mg), followed by dimethyl acetamide (0.5ml). The mixture was 
cooled to -78°C and r>butyl lithium (1 .6 M in hexanes, 0.1 ml) was added dropwise under an atmosphere of nitrogen. 
The yellow solution was allowed to stir at -78°C for 20 minutes. 1 .25ml of this solution was withdrawn by syringe and 
added dropwise to a mixture of ether (10ml) and water (10ml). The aqueous layer was extracted with ether (3 x 1 0ml). 
The organic fractions were combined, dried over magnesium sulphate, filtered and concentrated under reduced pres- 
sure. The residue was purified by column chromatography on silica (10g) eluted with ethyl acetate : hexane (2 :1) to 
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Examples 27 and 29 : 

4- (fert-butyl)-/*[1-methyl^ 

5- yl]benzenesulfonamide 27 

4- (ter^utyl)-AH1-methyl^ 

5- yf]benzenesulfonamide 29 

[0144] 



10 



15 
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r 



25 
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r0145l To a solution of 4-(tert-butyl)-/v-[1 -methyM-(4-methylphenyl)- 3-{24(5-methylthio-2-pyrimidinyl)oxy]ethoxy}- 
1 H-pyrazol-5-yllbenzenesuHonamide (Example 26, 200mg) in dichloromethane (4ml) was added dropw.se a solution 
of 3K-hloroperoxybenzoic acid (moist 50-55%, 182mg). The reaction was lefttostir for 1 05 minutes at room temperature. 
The mixture was diluted with dichloromethane (20ml) and washed with saturated aqueous ammonium chloride solution 
(20ml) The organic fraction was separated, dried over magnesium sulphate, filtered and concentrated under reduced 
pressure The residue was purified by column chromatography on silica (25g) eluted with ethyl acetate : hexane (2^ 
1 ) to yield a further elution of the column wfth ethyl acetate : methanol (20 : 1 ) gave on evaporation the title compound 
(Example 27) as a white solid (70mg). The crude form of the tit.e compound (Example 29 was further purged by 
preparative HPLC on a 5u ODS Phenomenex Magellen™ column with gradient elution of acetonitrile (5% to 95%) and 
0. 1 M NH 4 OAc (95% to 5%) to give the title compound (Example 29) as a white solid (77mg), 

55 Example 27: 

[0146] 5h (300MHz. CDC13) 8.70 (2H, s). 7.35 (2H, d). 7.10 <2H, d), 6.95 {1 H, s), 6.80 (4H. s), 4.75 (2H, t), 4.55 (2H, 
t), 3.80 (3H ( s), 2.80 (3H, s), 2.10 (3H, s). 1 .15 (9H, s). 
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yield the title compound as a white solid (5mg). 

□h (300MHz, CDCI 3 ) 8.45 (2H, d), 7.35 (2H, d), 7.15 (2H, d). 6.90 (1 H, t), 6.75 (4H, dd). 6.45 (1 H, s). 4.65 (2H, t), 4.55 

(2H, t), 3.85 <3H, s), 2.10 (3H, s), 1.10 (9H, s). 

m / z (thermospray) [MH+] = 522.2; C^H^NgC^S requires 522.2 

5 

Example 26: 

4-(fert-butyl>-/*[342-[(5-methyltW^ 
benzenesulfonamlde 

70 



[0143] To 4-(fert-butyl)-AH3-(2-hydroxyetho^ 

(Example 2, 743mg) in tetrahydrofuran (25ml) at 0°C under an atmosphere of nitrogen was added sodium hydride (60 
30 % dispersion in oil, 141mg), the reaction mixture was stirred for 5 minutes. A solution of 2-chloro-5-(methytthio)pyri- 
midine (269mg) in dimethyl acetamide (5ml) was added and the reaction mixture allowed to warm up to room temper- 
ature. The reaction mixture was stirred for a further 2 hours. The reaction mixture was poured cautiously into a stirred 
bi-phasic solution of saturated aqueous ammonium chloride solution (100ml) and ethyl acetate (100ml). The organic 
fraction was separated, dried over magnesium sulphate, filtered and concentrated under reduced pressure. The residue 
35 was purified by column chromatography on silica (140g) eluted with ethyl acetate: hexane (1 : 1) to yield the title 
compound as a yellow oil (921 mg). 



6 H (300MHz, CDCI 3 ) 8.45 (2H, s), 7.35 (2H, d), 7.10 (2H, d), 6.85 (1H, s), 6.75 (4H, s), 4.65 (2H, t), 4.55 (2H, t), 3.80 

(3H, s), 2.45 (3H, s), 2.10 (3H, s), 1.15 (9H, s). 

m / z (thermospray) [MH + ] = 568.1; CgsH^N^Sg requires 568.2 



[0142] 
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Example 30: 

4-(fe*butyl)-AH3-<2-hydroxyeth^ 



s [0150] 
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[0151] To a solution of isobutyl 2-{3-[2-(acetyloxy)ethoxy]-4-iodo-1 -methyl-1 H.pyrazoI-5-yl}-2.{[4-(terr-butyl)phenyl] 
sulfonyltacetate (Preparation 6) <400mg, 0.6mmol) in dioxane (12ml) 2-methoxybenzeneboronic acid (200mg, 
1 2mmol), cesium carbonate <780mg, 2.4mmol) and water (1 .2ml) were added. The resulting solution was deoxygen- 
ated by placing it under vacuum and subsequently re-pressurising with nitrogen gas. This process was repeated a 
further three times. Tetrakis{triphenylphosphine)palladium(0) (20mg) was added and the mixture was degassed fol- 
lowing the same process as above. The reaction mixture was then heated to reflux for 3 hours. To the reaction mixture 
ethanol (20ml) and aqueous sodium hydroxide (2N, 20ml) were added; the reaction mixture was stirred at room tem- 
perature overnight. The reaction mixture was partitioned between saturated aqueous ammonium chloride (1 00ml) and 
ethyl acetate (50ml). The aqueous layer was extracted with ethyl acetate (2x50ml). The organics were combined, dried 
on magnesium sulphate, filtered and concentrated under reduced pressure to yield the crude product . The crude was 
purified by flash chromatography on a 7 cm diameter suction column packed to a depth of 3.5cm with silica eluted with 
ethyl acetate : hexane (1 : 1 to 4: 1 ) to yield the desired product as an off white solid (98mg). 

5h(300MHz ( CDCI 3 ) 7.43 (2H, d). 7.17 (2H, d), 6.99 (1 H. t), 6.63-6.54 (3H, m), 6.50 (1 H, d), 4.38-4.30 (2H, m). 3.94-3.88 
(2H, m), 3.84 (3H f s), 3.50 (3H, s), 1.26 (9H, s). 

% (positive ion electrospray) [MH + ] = 460; C^H^OgS requires 460.2 
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m f z (thermospray) [MH+] - 584.5; CgsH^NgOsSg requires 584.2 
Example 29: 

5 [0147] Sh (300MHz, CDCI 3 ) 8.90 (2H, s), 7.35 (2H, d) t 7.10 (2H, d), 7.00 (1H, s. br), 6.80 (4H, s), 4.80 (2H, t), 4.55 
(2H, t), 3.80 (3H, s), 3.10 (3H, s), 2.10 (3H, s), 1.15 (9H, s). 
m l z (thermospray) [MH + ] = 600.2; O^H^NgC^ requires 600.2 

Example 28: 

10 

4^fert-butyl>-AH342-[{5-fluorc>-2-^ 
benzenesuffonamlde 

[0146] 

is 



20 



25 




30 [0149] To 4-(tert-butyl)-AA[3-(2-hydroxyethoxy)-V 

(Example 2, 126mg) in tetrahydrof uran (5ml) at room temperature under an atmosphere of nitrogen was added sodium 
hydride (60 % dispersion in oil, 34mg) and the reaction mixture was stirred for 5 minutes. To the reaction mixture was 
added a solution of 2-chloro-5-fluoropyrimidine (50mg) in dimethyl acetamide (1ml) and the reaction was stirred for a 
further 16 hours. The reaction was poured cautiously into a stirred mixture of saturated aqueous ammonium chloride 

35 solution (1 0ml) and ethyl acetate (1 0ml). The organic fraction was separated, dried over magnesium sulphate, filtered 
and concentrated under reduced pressure. The residue was purified by preparative HPLC on a 5u, ODS Phenomenex 
Magellen™ column with gradient elution of acetonitrile (5% to 95%) and 0.1 M NH 4 OAc (95% to 5%) to yield the title 
compound as a white solid (1 9mg). 

5h (300MHz, CDCI 3 ) 8.30 (2H, s), 7.35 (2H, d), 7.10 (2H, d), 6.85 (1H, s), 6.80 (4H, dd), 4.65 (2H, t), 4.50 (2H, t). 3.80 
40 (3H, s), 2.05 (3H, s), 1.15 (9H ( s). 

m l z (thermospray) [MH + ] = 540.2; C^H^ FNg0 4 S requires 540.2 
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Example 32: 

4-(ferf-butyl)-AH4-(3 ) 4-dimethoxYph 
benzenesulphonamide 

5 

[0154] 
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[01 55] The title compound was made according to the procedure described for example (Example 30) with isobuty I 
2-{3-[2-(acetyloxy)ethoxy]-4-iodo-1 -methyl-1 H-pyrazol-5-yl}-2-{[4-(rert-butyl)phenyl]sulfonyl}acetate (Preparation 6) 
(400mg 0 6mmol) and 3,4-dimethoxybenzeneboronic acid (21 8mg, 1 .2mmol). The crude material was purified by chro- 
matography on a 7cm suction column packed with silica to a depth of 3cm eluted with ethyl acetate :hexane (1 :1 to 4: 
1) to yield the title compound (180 mg, 90% pure product). 30 mg of this compound was then further purified by pre- 
parative HPLC on a 5\i ODS Phenomenex Primesphere™ column with gradient of NH 4 OAc 0.1 M (95% to 5 %). ace- 
tonitrile (5% to 95%). This yielded 3mg of the desired product as an off-white solid. 

^ (300MHz, CDCI 3 ), 7.44 (2H. d). 7.23 (2H, d), 6.70 (1H, s), 6.61 (1H, d), 6.51 (1H, d). 6.42 (1H. s), '4.38-4.32 (2H, 
m), 3.97-3.83 (2H, m), 4.81 (3H, s), 4.78 (3H, s), 4.73 (3H, s), 1.24 (9H, s). 
^(negative ion electrospray) [Mr] =488; C 2 4H3 2 N 3 0 6 5 requires 488.2 



35 



40 



45 



50 



55 



34 



EP 1 072 597 A1 



Example 31: 



4-(tert-butyl)-A43^2-[(5-bromcH2-pyrimidinyl)o 
benzenesulphonamide 



[0153] To a solution of 4-(tert-butyl)-AA[3-(2-hydroxyethoxy)-4-(3-methoxyphenyl)-1 -methyl-1 H-pyrazol-5-yl]benze- 
nesulphonamide (Example 30) (45mg, 0.09mmol) in anhydrous tetrahydrofuran (6ml), sodium hydride 60% dispersion 
in oil ( 9mg, 0.22mmol) was added under an atmosphere of nitrogen. The resulting mixture was allowed to stir at room 
temperature, under an atmosphere of nitrogen, for 5 minutes. A solution of 2-chloro-5-bromopyrimidine (29mg, 
0.15mmol) in dimethylacetamide (2.5ml) was then added dropwise and the reaction mixture was left to stir at room 
temperature over the weekend. 

The reaction mixture was partitioned between water (50ml) and ethyl acetate (20ml). The aqueous phase was extracted 
with ethyl acetate . The organics were washed with brine, dried on magnesium sulphate, filtered and concentrated 
under reduced pressure to yield 90mg of crude product. The residue was purified by preparative HPLC on a 5u, ODS 
Phenomenex Primesphere™ column with gradient elution of acetonttrile (5% to 95%) and 0.1 M NH4OAC (95% to 5%) 
to yield the title compound as a off-white solid (7mg). 

Sh (300MHz, CDCI3). 8.49 (2H, s), 7.41 (2H, d), 7.14 (2H, d), 6.91 (1H, t), 6.60 (2H, s), 6.52 (1H, d), 6.48 (1H t d), 
4.74-4.66 (2H, m), 4.60-4.54 (2H, m), 3.84 (3H, s), 3.66 (3H, s), 1.22 (9H, s). nvz (negative ion electrospray) [MH _ ] = 
614; C^HaTNgOsS requires 614.1 



[0152] 



Br 
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[0159] Toa solution of A/-[4-(1 ,3-benzodioxol-5-yl)-3-{2-hydroxyethoxy)-1 -methyl- 1H-pyrazol-5-yl]-4-(fert-butyl)ben- 
zenesulfonamide (Example 17) (300mg, 0.63mmol) in anhydrous tetrahydrofuran (12ml) and dimethyl acetamide, so- 
dium hydride 60% dispersion in oil ( 55mg, 1.39mmoi) was added under an atmosphere of nitrogen. The reaction 
mixture was stirred at room temperature for 20 minutes. 2-Methylsulphonyl-5-chloropyrimidine (133mg, 0.69mmol) 
was added, in one portion, to the reaction mixture which was then stirred at room temperature for 2 hours. The reaction 
mixture was concentrated and the residue poured onto water (150ml). The aqueous was extracted with ethyl acetate 
(4 x 50ml). The organic fractions were washed with brine, dried over magnesium sulphate, filtered and concentrated 
under reduced pressure to yield an off white foam. The foam was crystallised from ether (5ml) to yield 100mg of the 

title compound. tt , , 

5 H (300MHz. CDCI 3 ). 8.41 (2H, s). 7.42 (2H, d), 7.20 (2H. d), 6.52-6.42 (2H, m), 6.40-6.28 (2H, m), 5.84 (2H, s), 

4.76-4.66 (2H. m), 4.60-4.52 (2H ( m), 3.62 <3H, s), 1.24 (9H, s). 
"V z (thermospray) [MH+] = 586.1; CgyH^CINsOeS requires 586.1 



Example 35: 

4-(fert-butyl)-AH3-[2^4-fluorophenoxy^ 
benzenesulfonamide 

[0160] 




[0161] To 4-(fert-butyl)-AM[4-(fe*butyl)phe 

phenyl)-1 H-pyrazol-5-yl]benzenesulfonamide (Preparation 25) (1 80mg) in dioxan (5ml) at room temperature was add- 
ed IN aqueous sodium hydroxide (5ml) and the mixture was stirred and heated to 100°C for 1 .5hrs. The reaction was 
partitioned between 2N aqueous hydrochloric acid (25ml) and ethyl acetate (25ml). The organic layer was separated, 
washed with water, then brine, dried over magnesium sulfate, filtered and concentrated under reduced pressure. The 
residue was purified by column chromatography using silica gel (20g), eluting with a solvent gradient of pentane : 
ethylacetate (1 9: 1 changing to 7:3), to yield the title compound as a glass (1 06mg). 

8 H (300MHz, CDCl 3 ) 7.35 (2H, d), 7.10 (2H, d), 6.70-7.00 (8H, m). 6.45 (1H, s), 4.50 <2H. t). 4.25 (2H, t), 3.85 (3H, s), 
2.10 (3H. s), 1.15 (9H. s). 

m l 2 (thermospray) [MH + ] = 538.5; Ca^F^C^S requires 538.2 



i 
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Example 33: 

4- (fe/t-butyl)-A^[3^2-[(5-bromo-2-pyrimidlnyl)oxy^ /fpyrazol- 

5- yl}-4-benzenesulphonamide 

[0156] 



Br 




[0157] The title compound was made according to the procedure used for Example 31 with 4-(tert-butyl)-A/-[4- 
(3,4-dimethoxyphenyl)-3-(2-hydroxyethoxy)-1-methyl-1 H-pyrazol-5-yl]benzenesulphonamide (Example 32) (90mg, 
0.18mmol), 2-chloro-5-bromopyrimidine (53mg, 0.28mmol), sodium hydride 60% dispersion in oil (15mg, 0.36mmol), 
anhydrous tetrahydrofuran (10ml) and dimethyl acetamide (3ml). 

The reaction mixture was separated between water and ethyl acetate. The aqueous phase was extracted with ethyl 
acetate (3 x 20ml). The organ ics were washed with brine, dried over magnesium sulphate, filtered and concentrated 
under reduced pressure to yield 78mg of crude product. The residue was purified by preparative HPLC on a 5p. ODS 
Phenomenex Primesphere™ column with gradient elution of acetonrtrile (5% to 95%) and 0.1 M NKjOAc (95% to 5%) 
to yield the title compound as an off-white solid (11 mg). 

8 H (300MHz, CDCI 3 ), 8.49 (2H, s), 7.49 (2H, d) t 7.20 (2H, d), 6.74 (1H, s), 6.53 (1H, d), 6.50-6.44 (1H, m), 6.41 (1H, 
s), 4.71-4.64 (2H, m), 4.6-4.54 (2H, m), 3.78 (6H, s), 3.70 (3H, s), 1 .24 (9H, s). 
m I z ( therm ospray) [MH + ] = 646.4; C^HaaBrNgOgS requires 646.6 

Example 34: 

N-(4-(1 , 3-benzodioxol-5-yl)-3-{2-[5-chloro-2-py rimidlny l)oxy}ethoxy}-1 -methyl-1 W-pyrazol-5-y l)-4-(rerf-butyl) 
benzenesulphonamlde 

[0158] 




CI 
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Example 36: 

4-(tef^uty1)-AH1-methyl^ 
benzenesulphonamide 

[0162] 




[01631 To a solution of 4 -(tert-butyl)-N-[3-(2-hydroxye^ 

^sulfonamide (Exampfe 2) (1838mg) in anhydrous THF (18 ml) at O'C stirred under an a ^™«^°™* 
added sodium hydride (60% dispersion in oil, 348mg) A precipitate began to form vvh.ch was > stirred at 0»C for 1 5m n. 
2-Chloro-5-nitropyrimidine (Wempen. I.; Bfenk, H.U .; Fox, J.J. J. Heterocyclic Chem. 1969, 6. 593^1-lurst, D.T., Hete- 
rocZZsKBA. £ 79; Heteroses, 1 977, 6, 1999-2004.) (661 mg) in anhydrous DMA (3ml) was added dropw.se and 
tne^Mion was allowed to warn, to room temperature. The reaction was quenched after 1 30m.n by cai *ou* pourng 
the mbcture onto a vigorously stirred mixture of ethyl acetate (300ml) and saturated ammonium chlor.de solufion 
SutSHe ethyl achate layer was separated off. dried ( M gS0 4 ) and evaporated to dryness. Th.s afforded a ^yeltow 
residue (3.44g) which was purified by column chromatography on silica gel (256g). elut.ng wrth a grad.ent of ethyl 

M^M^U 9.^ 5 (2H 4) s), 7.60 (2H, d), 7.20 (2H, d). 6.85 (4H, s), 4.50 (2H. ,). 3.95 (2H, t), 3.75 (3H. s), 3.00 
(1H. br s), 2.25 (3H, s). 1.25 (9H, s). 

"V z (thermospray) [MH+] = 567.2; C^Hg, N£> 6 S requires 567.2 



Example 37: 

/*[3-{2-[(5-amino-2-pyrimidinyl^ 
benzenesulfonamide 

[0164] 



45 



SO 




55 



[0165] A solution of 4-(f e rt-butyl)-AH1-methyl-4^ 

zol-5-yDbenzenesullonamide (Example 36) (1 276mg) in ethanol (20ml) was placed under an atmosphere of hydrogen 
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at SOpsi for I2hrs using palladium on carbon (5%) as catalyst. The catalyst was filtered through Celrte (30g), and 
washed with ethanol (3x1 0ml). Concentration of the filtrate under reduced pressure afforded a yellow residue. The 
crude material was purified by column chromatography on silica gel (150g), eluting with ethyl acetate : hexane (1:1), 
to yield the title compound as a yellow solid (569mg). 

Sh (300MHz, CDCI 3 ) 8.25 (2H, s). 7.65 (2H, d), 7.15 (2H, d), 6.85 (2H, d), 6.75 (2H, d), 4.45 (2H, t), 3.95 (2H, t). 3.75 

(3H, s), 3.40 (1H, s), 2.20 (3H, s), 1.30 (9H, s). 

m l z (thermospray) [MH + ] = 537.4; C^H^NeO^ requires 537.2 

Example 38: 

4-(fer*butyl)-AK3-{2-[{5-formyl-2-pyrim^ 
benzenesutfonamide 

[0166] 



O 




O 



[0167] To rV-[3-{2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy)-1 -methyl-4-(4-methylphenyl)-1 H-pyrazol-5-yl]-4-(fert-butyl) 
benzenesurfonamide (Example 3) (332mg) in tetrahydrofuran (10ml) at -78 °C under an atmosphere of nitrogen was 
added n-butyllithium in hexanes (0.69 ml of 1 .6M). Dimethylformamide (86uJ) was added dropwise to the solution after 
20 minutes of stirring at -78 °C. After a further 20 minutes of stirring at -78 °C, the mixture was quenched with saturated 
ammonium chloride solution (2ml). The mixture was diluted with ammonium chloride (50ml), extracted with ethyl acetate 
(50ml), dried over magnesium sulphate, filtered and the filtrate was evaporated to dryness. Purification of the residue 
by column chromatography on silica gel (32g), eluting with an ethyl acetate : hexane gradient (1 :1 to 3:1) yielded the 
title compound as a cream solid (52 mg). 

6h (300MHz, CDCI 3 ) 9.95 (1H, s), 8.90 (2H, s), 7.40 (2H, d), 7.10 (2H, d), 6.75 (4H, d), 4.85 (2H, t), 4.60 (2H, t), 3.85 
(3H, s), 2.20 (3H, s), 1.25 (9H, s). 

m / z (thermospray) [MH+J = 550.2; CaaH^NgOgS requires 550.2 
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Example 39: 

4- (tert-butyl)-AH3^2-[{5^hloro-2-p^ 

5- yl]benzenesu1fonamide 

[0168] 




[0169] A solution of 4-(tert-butyl)-N-[1 -(2-{[fert-butyl(dimethyl)sityl]oxy}ethyl)-3-(2-[{5^htoro-2i3yrtmidinyl}oxy] 
ethoxy)-4-(4-methylphenyl)-1H-pyrazol-5-yi]benzenesulfonamide (Preparation 27) (90mg) and tetrabutylammonium 
fluoride (1 .0M in THR 0. 1 3ml) in anhydrous THF (2ml) was stirred for 3 hours at room temperature. After this period, 
tic analysis (2:1 ethyl acetate: hexane) showed that little reaction had occurred. A second aliquot of 1 .0M tetrabutylam- 
monium fluoride in THF (0.13ml) was added to the reaction solution and the resulting mixture was stirred at room 
temperature overnight. The reaction mixture was diluted with ether (30ml) and then extracted with 1.0M citric acid 
(20ml) and water (20ml). The organic phase was dried over magnesium sulfate, filtered and concentrated under reduced 
pressure. The residue was purified by chromatography on a Biotage Flash 12i cartridge at 10psi using 60% ethyl 
acetate/hexane as eluent to give the title compound as a colourless oil (56mg). 

&H (300MHz, CDCI 3 ) 8.39 (2H, s), 7.58 (1H, broad s). 7.38 (2H. d), 7.10 (2H, d), 6.88 (2H, d), 6.79 (2H, d), 4.67 (2H, 
t), 4.53 (2H, t), 4.25 (2H, t), 3.97 (2H, t), 3.70 (1H, broad s), 2.20 (3H, s). 1.24 (9H, s). 
™l z (electrospray) [MH+] = 586.1; C^H^CINsOsS requires 586.2 

Example 40 

N^[3-(2-hydroxyethoxy)-1-methyl-4-(4-methylphenyl)-1/fpyrazol-5-yl]-5-isopropyl-2-pyrldine3U 
[0170] 




[0171] To a solution of 2-{[5-amino-1 -methyl-4-(4-methytphenyl)-1 H-pyrazol-3-yl)oxy}ethyl acetate (Preparation 5) 
(3.80g) in anhydrous pyridine (25ml) at room temperature and under an atmosphere of nitrogen was added 4-dimeth- 
ylaminopyridine (0.85g) and 5-isopropyl-2-pyridinesutfonyl chloride (2.00g). After being left to stir overnight, the reaction 
mixture was poured onto saturated citric acid solution (300ml) and extracted with ethyl acetate (2 x 200ml). The organic 
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fractions were washed with brine (200ml), dried over magnesium sulfate, filtered and concentrated under reduced 
pressure. To a solution of the residue (4.45g) in ethanol (100ml) was added sodium hydroxide solution (2.76g in 10ml 
water). The red solution which formed was stirred for 1 hour before being concentrated to approximately 20ml under 
reduced pressure and partitioned between ethyl acetate (2 x 1 00ml) and saturated citric acid solution (100ml). Washing 
of the organic fractions with brine (100ml), drying over magnesium sulfate, filtering and concentration under reduced 
pressure afforded a brown residue. Purification by column chromatography on silica gel (200 g), eluting in an isocratic 
fashion with dichloromethane : methanol (20 : 1) afforded the title compound as a brown foam (1 .85g). 
$H (300MHz, CDCI 3 ) 8.75 (1H, br), 8.00 (1H ( s), 7,55 (1H. d) t 7.35 (1H, d), 7.00 (2H. d), 6.90 (2H, d), 4.25 (2H, t), 3.85 
(2H, t), 3.75 (3H, s), 2.75 (1H, sept), 2.20 (3H, s), 1,15 (6H, d). 
m / z (thermospray) [MH+] = 431.3; C^H^N^S requires 431.18 

Example 41 : 

AH3-{2-[(5^romc-2^yrimidinyl)oxy]ethoxyH^ 
2-pyridlnesulfonamlde 

[0172] 




[0173] To a solution of A^[3-(2-hydroxyethoxy)-1-methyl-4-(4-methylphenyl)-1H-pyrazol-5-yl]-5-isopropyl-2-pyridi- 
nesulfonamide (Example 40) (1 .00g) in anhydrous THF (10ml) at 0°C and under an atmosphere of nitrogen was added 
sodium hydride (60% dispersion in oil, 195mg) and the mixture was stirred for 5 minutes. To the mixture was added 
5-bromo-2-chloropyrimidine (Liquid Crystal 1993, 14(3), 741) (1.1 2g) in dimethylacetamide (3ml). After stirring for 
1hr, the reaction mixture was partitioned between ethyl acetate (100ml) and saturated ammonium chloride solution 
(100ml). The organic fraction was washed with brine (100ml), followed by drying over magnesium sulfate, filtering and 
concentration under reduced pressure. Purification of the residue by preparative HPLC on a Phenomenex Magellen 
column using a 0.1M ammonium acetate : acetonitrile gradient (95 : 5 to 50 : 50 over 5 minutes) afforded the title 
compound as a white solid (625mg). 

6 H (300MHz, CDCI3) 8.50 (2H, s), 8.00 (1H, s), 7.55 (1 H, d), 7.35 (1 H, d), 6.85 (4H, dd), 4.65 (2H, t), 4.55 (2H, t), 380 
(3H, s), 2.80 (1H, sept), 2.25 (3H, s), 1.20 (6H, d). 
m / z (electrospray) [MH + ] = 587.0; C^HagBrN^S requires 587.10 
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Example 42: 

5-isopropyl-AH1-methyl-4-(4-methy^^ 
5-y I]-2-pyr id ine sulfonamide 

L w ■ . -rj 




[0175] To a solution of AH3-(2-hydroxyethoxy)-1-methyl-4-(4-methy^ 

nesulfonamide (Example 40) (112mg) in anhydrous THF (5ml) at 0°C and under an atmosphere of nitrogen was added 
sodium hydride (60% dispersion in oil, 21 .8mg) and the mixture was stirred for 5 minutes. To the mixture was added 
2-chloro-5-(methylsulfonyl)pyrimidine (50mg) in dimethylacetamide (1ml). After stirring for 150min, the reaction mixture 
was partitioned between ethyl acetate (50ml) and saturated ammonium chloride solution (50ml). The ethyl acetate 
layer was washed with brine (50ml), dried (MgS0 4 ), filtered and evaporated to dryness. Purification of the residue on 
a Phenomenex Magellen™ column using a 0.1M NH4OAC : MeCN gradient (95 ; 5 to 60 : 40) over 5min. and then an 
isocratic flow (60 : 40) for 15minutes gave the title compound as a white solid (31 mg). 

$h (300MHz, CDCI3) 8.95 (2H, s), 8.00 (1H t s) t 7.55 (1H, d), 7.40 (1H, d), 6.85 (4H, s), 4.80 (2H, t), 4.55 (2H, t), 3.80 
(3H, s), 3.10 (3H. s), 2.80 (1H, sept), 2.25 <3H, s), 1.20 (6H, d). 
m / z (electrospray) (MH + ] = 587.1; CagHa^gOeSg requires 587.17 

Example 43: 

W-[4-(1 ,3-benzodioxol-5-yl)-3-<2-hydroxyethoxy)-1 -methy 1-1 W-pyrazol-S-ylJ-S-lsopropyl- 
2-pyrldinesulfonamlde 

[0176] 




[0177] To a solution of 2-{[5-amino-4-(1,3-benzodioxol-5-yl)-1 -methy 1-1 H-pyrazol-3-yl]oxy}ethyl acetate (Prepara- 
tion 33) (500mg) in anhydrous pyridine (5ml) at room temperature and under an atmosphere of nitrogen was added 
4-dimethylaminopyridine (191mg) and 5-isopropyl-2-pyridinesulfonyl chloride (1.72g). After being left to reflux over- 
night, the reaction mixture was poured onto saturated citric acid solution (50ml) and extracted with ethyl acetate (2 x 
50ml). The organic fractions were washed with brine (50ml), followed by drying over magnesium sulfate, filtering and 
concentration under reduced pressure. To a solution of the residue in ethanol (50ml) was added sodium hydroxide 
solution (5ml of 2M). The mixture was stirred overnight before being concentrated to approximately 5ml under reduced 
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pressure and partitioned between ethyl acetate (2 x 100ml) and saturated citric acid solution (100ml). Washing of the 
organic fractions with brine (1 00ml), drying over magnesium sulfate, filtering and concentration under reduced pressure 
afforded a brown residue. Purification by column chromatography on silica gel (5 g), eluting in an isocratic fashion with 
ethyl acetate : hexane (2:1) afforded the title compound as a gum (18mg). 
S 5„ (300MHz, CDCI 3 ) 8.20 (1H, s), 7.95 (1H, br), 7.60 (1H, d), 7.45 (1H, d), 6.50 (3H, s), 5.85 (2H, s), 4.30 (2H, t), 3.90 
(2H, t). 3.80 (3H, s), 2.90 (1H. sept), 1.25 (6H, d). 
m l z (thermospray) [MH + ] = 461.3; C^H^N^S requires 461.15 

Example 44: 

10 

N-<4-(1 ,3-benzodioxol-5-yl)-3-{2-[(5-bromo-2-pyrimldinyl)oxy]ethozy}-1 -methyM W-pyrazol-5-yl)-5-isopropyl- 
2-pyridinesulfonamlde 

[0178] 



20 



25 




30 [0179] To a solution of A/-[4-(1 ,3-benzodioxol-5-yl)-3-(2-hydroxyethoxy)-1 -methyl-1 H-pyrazol-5-yl]-5-isopropyl-2-py- 
ridinesulfonamide (Example 43) (18mg) in anhydrous THF (0.5ml) at 0°C and under an atmosphere of nitrogen was 
added sodium hydride (60% dispersion in oil. 3.3mg) and the mixture was stirred for 5 minutes. To the mixture was 
added 5-bromo-2-chloropyrimidine {Liquid Crystals, 1993, 14(3), 741) (11.3mg) in dimethylacetamide (0.1ml). After 
stirring for 90min, the reaction mixture was partitioned between ethyl acetate (3ml) and saturated ammonium chloride 

35 solution (5ml). The ethyl acetate layer was dried (MgS0 4 ) and blown down under nitrogen to afford a gummy residue. 
Purification of the residue by column chromatography on silica gel (5g), eluting in an isocratic fashion with ethyl acetate : 
hexane (7 : 4) afforded the title compound as a white solid (6mg) after freeze drying from t-butanot. 
5h (400MHz, CDCI 3 ) 8.50 (2H, s), 8.20 (1H, s), 7.55 (1H, d) t 7.45 (1H, d), 6.50 (3H, d), 5.85 (2H, s), 4.70 (2H, t), 4.50 
(2H, t), 3.80 (3H, s), 2.90 (1H, sept), 1.20 (6H, d). 

40 m/ 2 (electrospray) [MH + ] = 617.3; C2sH 2 7BrN 6 0 6 S requires 617.07 
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Example 45: 

W-[4-(i ,3-benzodioxol-5-yl)-1 -methyl-3-(2-{(5-{methy Isulf ony l)-2-pyrimldlnyl]oxy}ethoxy)-1 tf.pyrazol-5-yl]- 
5-isopropyl-2-pyridinesurtonamide 

[0180] 




[0181] To a solution of W-[4-(1 ,3-ben2odioxol-5-yi)-3-(2-hydroxyethoxy)-1 -methyl-1 H-pyrazol-5-yl]-5-isopropyl-2-py- 
ridinesulfonamide (Example 43) (124mg) in anhydrous THF (5ml) at 0°C and under an atmosphere of nitrogen was 
added sodium hydride (60% dispersion in oil, 33.9mg) and the mixture was stirred for 5 minutes. To the mixture was 
added 2-chloro-5-(methylsu!fonyl)pyrimidine (93mg) in dimethylacetamide (1ml). After being left to stir overnight, the 
reaction mixture was partitioned between ethyl acetate (100ml) and saturated ammonium chloride solution (100m!). 
The ethyl acetate layer was washed with brine (100ml), dried over magnesium sulfate, filtered and concentrated to 
dryness. Purification of the residue on a Phenomenex Magellen™ column eluting in an isocratic fashion with 
acetonitrile : ammonium acetate solution (0.1 M) (3 : 7) afforded the title compound as a white solid (1tmg). 
5 H (300MHz, CDCI 3 ) 8.95 (2H, s), 8.20 (1H, s), 7.55 (1H, d), 7.45 (1H, d), 6.45 (3H, s), 5.85 (2H, s), 4.85 (2H, t), 4.55 
(2H, t), 3.80 (3H, s). 3.10 (3H, t) 2.90 (1 H, sept), 1 .25 (6H, d). 
m / z (electrospray) [MH+] = 617.2; C^H^NeO^ requires 617.15 

Example 46: 

/^[3-(2-{[5^hydroxymethyl)-2-pyrlmIdl^ W-pyrazol-5-yI]- 
5-isopropyl-2-pyrldlnesurfonamlde 

[0182] 




[01 83] Carbon monoxide gas was bubbled through a solution of rV-[3-{2-((5-bromo-2-pyrimidinyl)oxy]ethoxy}-1 -me- 
thyl-4-(4-methylphenyl)-1H-pyrazol-5-yl]-5-isopropyl-2-pyridinesulfonamide (Example 41) (100mg), sodium formate 
(1 7.4mg) and dichlorobis(triphenylphosphine)pa!ladium (II) (4.8mg) in anhydrous dimethylformamide (2ml), the mixture 
was heated at 100°C for two hours. On cooling to room temperature the reaction mixture was diluted with ethyl acetate 
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and filtered through a Celite plug (5g). The filtrate and Celite washings (total volume 100ml) were washed with water 
(2 x 100ml) and brine (100ml) before being dried (Na 2 S0 4 ) and concentrated to dryness. The residue was taken up 
in absolute ethanol (1.5ml) and cooled to 0°C before sodium borohydride powder (4mg) was added in one flush. The 
reaction mixture was stirred at room temperature for 30 minutes, followed by the partitioning of the reaction mixture 
s between ethyl acetate (20m!) and saturated ammonium chloride solution (20ml). Washing of the organic phase with 
brine (20ml), drying (NagSC^), filtering and concentration to dryness afforded an off-white foam. Purification by flash 
chromatography on silica gel (5g), eluting isocratically with ethyl acetate gave the title compound as a white solid 
(13mg). 

$h (300MHz. d 6 -DMSO) 8.50 (2H, s), 8.20 (1H. s), 7.55 (1H, d), 7.45 (1H, d), 7.05 (2H, d), 6.75 (2H, d), 5.25 (1H, t), 
10 4.60 (2H, t), 4.40 (4H, d), 3.60 (3H, s), 2.85 (1H, sept), 2.15 (3H, s), 1.15 (6H, d). 
%(electrospray) [MH+] = 539.1; C 26 H 31 N 6 O s S requires 539.21 

Example 47: 

is W-[4-1 ,3-benzodloxol-5-yl)-3-(2-hydroxyethoxy)-1-methyl-1 H-pyrazol-5-yl]pyrldine-2-sulphonamlde 
[0184] 



20 



25 



30 




[0185] To 2-{[5-amino-4-(l ) 3-benzodioxol-5-yl)-1-methyMH-pyrazol-3-yl]oxy}ethylacetate (Preparation 33) 
(640mg) in dry pyridine (3ml) at room temperature was added pyridine-2-sulfonyl chloride (J. Org. Chem., 1989, 54 

35 (2), 389-393) (712mg), and the mixture was stirred for 16 hours. The mixture was concentrated under reduced pressure, 
then dissolved in dioxan (2ml) and IN NaOH (aq.) (4ml) was added. The mixture was stirred at 60°C for 1 .5 hours. The 
reaction was then treated with ammonium chloride (sat. aq., 50ml) and extracted with ethyl acetate (2x50ml). The 
combined organic fractions were combined, washed with ammonium chloride (sat. aq., 50ml), brine (50ml), dried over 
magnesium sulfate, filtered and concentrated under reduced pressure. The residue was purified by column chroma- 

40 tography on silica gel (50g) eluting with a solvent gradient of pentane : ethyl acetate (8:2 to 2:8 by volume). The material 
thus obtained was dissolved in dioxan (4ml) and IN NaOH (15ml) was added. The mixture was stirred at 60°C for 1 .5 
hours. The reaction was treated with ammonium chloride (sat. aq., 50ml), and extracted with ethyl acetate (50ml), dried 
over magnesium sulfate, filtered and concentrated under reduced pressure to yield the title compound as a colourless 
gum (286mg). 

45 8 H (300MHz. CDCI 3 ) 8.35 (1H, s), 7.65 (2H, d), 7.30 (1H, m), 6.60 (1H, d), 6.45 (1H, d), 6.35 (1H, s), 5.90 (2H. s), 4.30 
(2H, t), 3.85 (2H, t), 3.80 (3H. s), 1.25 (1H, m). 
m / z (electrospray) [MH+] = 419.0; C 18 H 19 N 4 0 6 S requires 419.10 



so 



55 
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Example 48: 



AK4-1 ,3-benzodioxol-5-y l)-3-{2-[(5-brompyrimidin-2-yl)oxy]ethoxy]-1 -methyM W-pyrazol-5-yl]-2-pyridine 
sulphonamido 

[0186] 



P"-\ 




[0187] To N-[4-1,3-benzodioxol-5-yl)-3-(24iydro sulphonamide (Ex- 

ample 47) (100mg) in dry tetrahydrofuran (10ml) at room temperature was added sodium hydride (80% dispersion in 
oil, 16mg) the mixture was stirred for 10 minutes. A solution of 5-bromo-2-chloropyrimidine (Liquid Crystals, 1993, 14 
(3), 741) (69mg) in dry dimethyl acetamide (4ml) was then added dropwise and the mixture was stirred for a further 
16hours. The mixture was then treated with further sodium hydride (80% dispersion in oil, 16mg)and 5-bromo-2-chlo- 
ropyrimidine (69mg) was added. The mixture was stirred for 24 hours. The reaction was treated with saturated aqueous 
ammonium chloride (50ml) and extracted with ethyl acetate (3 x 50ml). The combined organics were washed with brine 
(50ml), dried over magnesium sulfate, filtered and concentrated under reduced pressure. The residue was purified by 
column chromatography on silica (10g) eluted with a solvent gradient of pentane : ethyl acetate (8 : 2 to 0 :1) to yield 
the tile compound as a yellow solid (29mg). 

8 H (300MHz, CDCI 3 ) 8.50 (2H, s), 8.35 (1H, d), 7.60 (2H, m). 7.30 (1H, m), 6.85 (1H, s), 6.55 (1H, d), 6.40 (1H, d), 
5.80 (2H, s), 4.65 (2H, t), 4.50 (2H, t), 4.35 (1H, s), 3.85 (3H, s). 
m / z (electrospray) [MH+] =575.0; C^HgoBrNsOeS requires 575.03 

Example 49: 

AH4-1 ,3-benzodioxol-S-y l)-3-{2-[(5-chloropyrimldin-2-yl)oxy]ethoxy}-1 -methyM H-pyrazol-5-yl]-2-pyr Wine 
sulphonamide 

[0188] 




[0189] To A/-[4-1 ,3-benzodioxol-5-yl)-3-(2-hydroxyethoxy)-1 -methyM H-pyrazol-5-yl]-2-pyridine sulphonamide (Ex- 
ample 47) (100mg) in dry tetrahydrofuran (5ml) at room temperature was added sodium hydride (80% dispersion in 
oil, 16mg) the mixture was stirred for 15 minutes. A solution of 5-chloro-2-methylsulphonylpyrimidine (84mg) in dry 
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tetrahydrofuran (2.5mt) was then added dropwise and the mixture was stirred for a further 16 hours. The mixture was 
then treated with 5-chbro-2-methylsulphonylpyrimidine (64mg) and stirred for 4 hours. The reaction was treated with 
citric acid (10% aq.) and extracted with ethyl acetate (50ml). The organic fraction was washed with brine (50ml), dried 
over magnesium sulfate, filtered and concentrated under reduced pressure. The residue was purified by column chro- 
matography on silica (1 Og) eluted with a solvent gradient of pentane : ethyl acetate (7 : 3 to 0 :1 ) to yield the tile com- 
pound as a yellow solid (97mg). 

5„ (300MHz, CDCI 3 ) 8.40 (2H. s), 8.30 (1H, d), 7.60 (1H, m), 7.30 (1H, m), 7.00 (1H, s), 6.50 (1H, d), 6.45 (1H, d), 
6.30 (1 H, s), 5.85 (2H, s), 4.65 (2H, t). 4.50 (2H, t), 4.35 (1 H, s), 3.80 (3H, s). 
m / 2 (electrospray) [MH+] =529.1; C^H^CINgOeS requires 529.07 



A/-[3-(2-hydroxyethoxy)-1-methyl-4-(4-methylphenyl)-1H-pyra2oI-5-yl]-5-methylpyrldlne-2-sulphonamide 



[0191] To 2-{[5-amino-1-methyl-4-methylphenyl)-1H-pyrazol-3-yl]oxy}ethylacetate (Preparation 5) (400mg) in dry 
pyridine (1ml) at room temperature was added 5-methyipyridine-2-sulfonyl chloride (Biorg. Med. Chem. Lett, 1997, 7 
(17), 2223-2228) (1 ,2g), and the mixture was stirred for 16 hours. The react ion was partitioned between 10% aqueous 
citric acid (50ml) and ethyl acetate (50ml).. The organic fraction was washed with water (50ml), brine (50ml), dried 
over magnesium sulfate, filtered and concentrated under reduced pressure. The residue was purified by column chro- 
matography on silica gel (50g) eluting with a solvent gradient of pentane : ethyl acetate (8:2 to 0:1 by volume). The 
material thus obtained was dissolved in dioxan (6ml) and 1 N NaOH (6mt) was added. The mixture was stirred at 60°C 
for 1.5 hours. The reaction was traeted with 10% aqueous citric acid (50ml), and extracted with ethyl acetate (50ml), 
dried over magnesium sulfate, filtered and concentrated under reduced pressure to yield the title compound as a yelbw 
solid (176mg). 

Sh (300MHz, d 6 DMSO) 10.5 (1H, s), 8.10 (1H, s), 7.35-745 (1H, m), 7.05 (2H, d) 6.85 (2H, d), 4.70 (1H, t), 4.10 (1H, 
t), 3.60 (2H, m), 3.60 (2H, m), 3.55 (3H, s), 2.20 (3H, s), 2.20 (3H, s). 
m l z (electrospray) [MH + ] = 403.0; C 19 H 2 3N40 4 S requires 403.14 



Example 50: 



[0190] 




/ 
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Example 51: 

/^[3-{2-[(5^hloropyrimidin-2-yl)oxy]etho 
2-sulphonamlde 

[0192] 




[0193] To A^[3-(2-hydroxyethoxy)-1-methyM-(4-methylphenyl)-1Hi3yra2ot-5-yl]-2-pyridine sulphonamide (Exam- 
ple 50) (100mg) in dry tetrahydrofuran (5ml) at room temperature was added sodium hydride (80% dispersion in oil, 
20mg) the mixture was stirred for 20 minutes. A solution of 5-chloro-2-methylsulphonylpyrimidine (72mg) in dry tet- 
rahydrofuran (2.5ml) was then added and the mixture was stirred for a further 16 hours. The mixture was then treated 
with further sodium hydride (80% dispersion in oil, 20mg) and after 15 minutes stirring further 5-chloro-2-methylsulpho- 
nylpyrimidine (84mg) was also added. The mixture was stirred for 4 hours. The reaction was treated with citric acid 
(10% aq.) and extracted with ethyl acetate (50ml). The organic fraction was washed with brine (50ml), dried over 
magnesium sulfate, filtered and concentrated under reduced pressure. The residue was purified by column chroma- 
tography on silica (10g) etuted with a solvent gradient of pentane : ethyl acetate (8 : 2 to 0 :1 ) to yield the tile compound 
as a yellow solid (101mg). 

5h (300MHz, CDCI 3 ) 8.40 (2H, s), 7.90 (1H, s), 7.45 (1H, d), 7.30 (1H, d), 6.85 (2H, d). 6.75 (2H, d), 4.65 (2H, t), 4.50 

(2H, t). 3.85 (3H, s), 2.30 (3H, s), 2.20 (3H, s). 

m / z (electrospray) [MH+] =515.0; C 2 3H 24 CIN 6 0 4 S requires 515.13 

Example 52: 

A/-[3-(2-hydroxyethoxy)-1-methyl-4-(4-methylphenyl)-1 H-pyrazol-5-yl]-pyridine-2-sulphonamlde 

[01 94] To N-[3-(2-acetoxyethoxy)-1 -methyl-4-(4-methylphenyl)-1 H-pyrazole-5-yl]-2-pyridine 




sulfonamide (Preparation 35) (1 .05g) in dioxan (10ml) was added IN NaOH (aq.) (5.34ml). The mixture was stirred at 
50°C for 1 hour. The reaction was concentrated under reduced pressure to low volume and then partitioned between 
ethyl acetate (20ml) and water (15ml). The aqueous layer was separated and acidified to pH 6 with 2N hydrochloric 
acid (aq.). the product was extracted with ethyl acetate (2x20ml), washed with water , dried over magnesium sulfate, 
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filtered and concentrated under reduced pressure. The residue was purified by column chromatography on silica gel 
eluting with solvent gradient, pen tan e : ethyl acetate (4 : 6 to 0 : 1 , by volume) to yield the title compound as a colourless 
foam (560mg). 

Sh (400MHz, CDCI 3 ) 8.20 (1H, m), 7.65-7.50 (2H, m), 7,15 (1H, m), 7.10 (1H, bs), 6.90 (2H, d), 6.80 (2H, d), 4.30 (2H, 
5 m), 3.85 (5H, m), 2.90 (1H, bs), 2.25 (3H, s). 

%(electrospray) [MH+] =389.3; C 18 H 21 N 4 0 4 S requires 389.4 

Example 53: 

io W-[3-{2-[(5-chloropyrimidin-2-yl)oxy]ethoxy}-1 -methyl-4-{4-methylphenyl)-1 H-pyrazol-5-y Qpyridine- 
2-sulphonamid© 

[0195] 



20 



25 




[0196] To A/-[3-(2-hydroxyethoxy)-1-methyl-4-(4-methylphenyl)-1H-pyrazol-5-yl]-2-pyridine sulphonamide (Exam- 
30 pie 52) (200mg) in dry tetrahydrofuran (2ml) at room temperature was added sodium hydride (80% dispersion in oil, 
35mg) the mixture was stirred for 10 minutes. A solution of 5-chloro-2-methylsulphonylpyrimidine (134mg) in dry tet- 
rahydrofuran (2.5ml) was then added and the mixture was stirred for a further 4 hours. The mixture was stirred for 4 
hours. The reaction was treated with water (50ml) and extracted with ethyl acetate (50ml). The aqueous phase was 
neutralised to pH7 with 2N hydrochloric acid (aq.). The organic fraction was washed with brine (50ml), dried over 
35 magnesium sulfate, filtered and concentrated under reduced pressure. The residue was purified by column chroma- 
tography on silica (10g) eluted with a solvent gradient of pentane : ethyl acetate (1 : 1 to 0 :1 ) to yield the tile compound 
as a colourless foam (120mg). 

6h (400MHz, CDCi 3 ) 8.40 (2H, s), 8.20 (1H, m), 7.60-7.50 (2H, m), 7.15 (1H, m), 7.05 (1H, bs), 6.80 (4H, m), 4.65 (2H, 
m), 4.55 (2H, m), 3.85 (3H, s), 2.25 (3H, s). 
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Example 54: 

5-lsopropyl-/H1-methyl^(4-methylphe^ 
2- sulfonamide 

[0197] 




[0198] A/-[3-{2-[(5-bromo-2-pyrimidinyi)oxy]ethoxy}-1-^^ 

ine-2-sulfonamide (Example 41) (393mg), powdered sodium formate (68mg) and dichlorobis(triphenylphosphine)pal- 
ladium (II) (9.4mg) were placed in a Wheaton® vial (2.5ml) volume containing a stirring vane. Dimethylformamide 
(2.0ml) which had been saturated with carbon monoxide gas at room temperature, was added to the vial so as to 
produce a yellow solution. The sealed vial was magnetically stirred at 100 °C (oil bath temperature) for 3 hours before 
being left to cool to room temperature, A TLC check showed the presence of a significant amount of starting material. 
Addition of dichlorobis(triphenylphosphine)palladium (II) (9.4mg) and resaturatbn of the dimethylformamide with car- 
bon monoxide was followed by heating of the vial's contents for a further hour. On cooling to room temperature, the 
solution was degassed by bubbling nitrogen gas through it. The mixture was treated with ethyl acetate and filtered 
through a bed of Celite™ (5g), followed by washing the Celite with ethyl acetate so as to take the solution volume to 
1 00ml. Washing of this phase with water (3 x 1 00ml) and brine ( 1 00ml), was followed by drying (Na^C^), filtering and 
concentration in vacuo. This afforded the title compound as white crystals (157mg). 

5„ (300MHz, CDCI 3 ) 8.70 (2H. d), 8.05 (1H f t) t 7.50-7.55 (1H, m), 7.30-7.40 (2H, m), 6.80-6.95 (4H, m), 4.65 (2H, t). 
4.55 (2H. t), 3.85 (3H, s), 2.80 (1 H, septet), 2.25 (3H, s), 1.20 (6H. d). 
m l z (electrospray) [MH + ] =509.3; C 25 H 29 N 6 0 4 S requires 509.1 

Example 55: 

4-(fert-Buty1)-^[3-(2-methoxyethoxyH^ 
[0199] 




[0200] 4-(fert-butyl)-N-{[4-(/ert-butyl)pheny^ 
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pyrazol-5-yl]benzenesutfonamide (278mg) (Preparation 36) was dissolved in dioxane, 1 M sodium hydroxide solution 
(4ml) was added and the reactbn was stirred at reflux for 0.5 hours. The solvent was removed under reduced pressure. 
The residue was partitioned between ethyl acetate (25ml) and 1M hydrochloric acid (25ml). The organic phase was 
separated , dried over magnesium sulphate and thesolvent removed under reduced pressure. The product was purified 
on silica (10g) eluting with a solvent gradient of pentane : ethyl acectate (1:0 to 6.4) to yield the title compound as a 
white solid (160mg). 

5h (400MHz, CDCI 3 ) 7.36 (2H, d), 7. 12 (2H, d) t 6.85 (2H, d), 6.80 (2H, d) t 6.55 (1 H, s) ( 4.32 (2H ( m), 3.85 (3H, s). 3.66 

(2H, m), 3.35 (3H, s), 2.23 (3H, s), 1.24 (9H, s). 

m l z (electrospray) [MH + ] =458.0; C2 4 H 32 N30 4 5 requires 457.1 

Example 56: 

4-(fert-butyl)-W-[3-(2-ethoxyethoxy)-1-methyl-4-(4-methylphenyl)-1 H-pyrazol-5-yl)benzenesurfonamlde 
[0201] 




[0202] The method employed for Example 55 was used to prepare the title compound from 4-(tert-butyl)-N-{[4-(fert- 
butyl)phenyl]sutfonyl}-N-[3-(2-ethoxyethoxy)-1-methyl-4-(4-methylphenyl)-1H-pyrazol-5-yl3benzenesulfonamide 
(Preparation 38) 

5h (400MHz, CDCI3) 7.36 (2H, d), 7.12 (2H, d), 6.85 (2H, d), 6.80 (2H, d), 6.58 (1H, s), 4.32 (2H, m), 3.83 (3H, s), 3.72 
(2H t m), 3.52 (2H, q), 2.23 (3H, s), 1.24 (9H t s), 1.89 (3H, s). 
m / z (electrospray) [MH+] =472.0; C 2S H34N 3 0 4 S requires 472.1 

Example 57: 

2-{[5-({[4-(rert-butyl)phenynsulfonyl}amino)-1-methyl-4^4-methylphenyl)-1H-pyrazol-3-yl]oxy}ethyl- 
2-pyrldinylcarbamate 

[0203] 




[0204] 2-Pyridine carboxylic acid (278mg) and triethylamine (0.321 ml) in toluene (10ml) was stirred under nitrogen 
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at room temperature for 1 0mins. Diphenyl phosphoryl azide (621 mg) was added to the reaction and warmed to 35-40°C 
for 1 hour and then at 100°C until the effervescence had ceased. 4-(tert-butyl)-W-[3-(2-hydroxyethoxy)-1-methyl-4- 
(4-methylphenyl)-1H-pyrazol-5-yl]ben2enesulfonamide (200mg) (Example 2) and 4-dimethylaminopyridine (8mg) in 
toluene (5ml) was added to the reaction and stirred at 100°C for a further 45 minutes. The reaction was quenched with 
5 water (2ml) and left to cool. The crude product was loaded onto silica (25g) and eluted with a solvent gradient of 
pentane : ethyl acetate (1 : 0 to 0:1 ) to yield the title compound as a white solid (106mg). 

5h (400MHz, CDCI 3 ) 8.34 (1H, d), 7.90 (1H, d), 7.65 (1H, m), 7.43 (1H, s), 7.13 <2H. d) t 6.95 (1H t m), 6.83 (1H, d), 
6.77 (2H. d), 447 (4H, m), 3.83 (3H, s), 2.23 (3H, s), 1.24 (9H, s). 
m / z (electrospray) [MH + ] =563.0; C 2 gH34N s 0 5 S requires 563.1 

10 

Example 58: 

A/L[1-benzyl-3-(2-hydroxyethoxy)-4-(4^ 
15 [0205] 




30 

[0206] To a stirring solution of 2-{[1 -benzyl-5-(bis{[4-(tert-butyl)phenyl]sulfonyl}amino)-4-(4-methylphenyl)-1 H-pyra- 
zol-3-yl]oxy}ethyl acetate (Preparation 40) (1 .01 g) in ethanol (20ml) was slowly added sodium hydroxide solution (2M, 
2ml). The reaction mixture was left stirring at room temperature overnight. The solvent was removed in vacuo and the 
residue was taken up in ethyl acetate (30ml) and washed with water (15ml) followed by brine (15ml). It was then dried 

35 (MgS0 4 ) and the solvent removed in vacuoto yield the crude material as a yellow oil (ca.lg). Purification was achieved 
using the Biotage™ Flash 40 system (silica, 90g) with a gradient elution of hexane (75% to 65%) and ethyl acetate 
(25% to 35%) to yield the title product as a yellow solid (250mg). SH (400MHz. CDCI 3 ) 7.40(2H, d) t 7.30 - 7.40(3H, m), 
7.25(2H, d), 7.15(2H, d), 6.80 - 6.95(4H, m), 6.55(1H, br), 5.40(2H, s), 4.30 - 4.35(2H, m), 3.80 - 3.90(2H, m), 3.05 
(1H, t), 2.25(3H, s), 1.25(91-1, s). 

40 rnf z (thermospray) [MH+] = 520.6; C^H^r^C^S requires 520.7. 
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Example 59: 

^-[4-(1,3-benzodioxol-5-yl)-3-methoxy-1-methyl-1 W-pyrazol-5-yl}-4-(fert-butyl)benzenesuKonamide 
5 [0207] 



10 



1S 




N — N 



20 

[0208] 4-(te/f-butyl)benzenesulfonyl chloride (190mg) was added at room temperature under an atmosphere of ni- 
trogen to a solution of 5-amino-4-(1 t 3-benzodioxol-5-yl)-3-methoxy-1 -methyl- 1 W-pyrazol-3-ol (Preparation 43) 
(100mg) and dimethylaminopyridine (50mg) in anhydrous pyridine (4ml). The reaction was stirred overnight. The mix- 
ture was concentrated under reduced pressure, then a saturated solution of ammonium chloride (6ml), ethyl acetate 

25 (6ml), and brine (6ml) were sequentially added. The aqueous phase was extracted with ethyl acetate (2x8ml) and the 
combined organic fractions were washed with brine (10ml), dried over sodium sulfate and concentrated under reduced 
pressure. The residue was purified to yield the title compound (10mg). 
column : Phenomenex Magellen™, type 5u ODS, size 150x21 .2mm, 
etuent: water95% to 30% over 2.5mins then 5% over 15mins 

30 [0209] Acetonitrile 5% to 70% over 2.5mins then 95% overl5mins 
Flow rat 20ml/min 
Detection UV at 230nm 
Column temp 40degC 

6 H (300MHz, CDCI 3 ) 1.25 (9H, s), 3.85 (3H, s), 3.9 (3H, s), 5.85 (2H, s), 6.35-6.45 (2H, m), 6.55 (1H, d), 6.6 (1H, bs), 
35 7.35 (4H, dd). 

m i z (electrospray) [MH+] 444.1592; C^H^^OgS requires 444.1593. 

Example 60: 

40 /V-[4-(1,3-benzodioxol-5-yl)-3-methoxy-1-methyl-1H-pyra2ol-5-yl]-4-bromobenzene3ulfonamide 
[0210] 
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[0211] 4-Bromobenzenesulfonyl chloride (210mg) was added at room temperature under an atmosphere of nitrogen 
to a solution of 5-amino-4-(1,3-benzodioxol-5-yl)-3-methoxy-1 -methyl- 1H-pyrazole (Preparation 43) (100mg) and 
dimethylaminopyridine (50mg) in anhydrous pyridine (4ml). The reaction was stirred overnight. The mixture was con- 
centrated under reduced pressure, then a saturated solution of ammonium chloride (6ml), ethyl acetate (6ml), and 

s brine (6ml) were sequentially added. The aqueous phase was extracted with ethyl acetate (2*8mi) and the combined 
organic fractions were washed with brine (1 0ml), dried over sodium sulfate and concentrated under reduced pressure. 
The residue was purified to yield the title compound (4mg). 
column : Phenomenex Mageilen™, type 5u ODS, size 150x21.2mm, 
eluent: water95% to 30% over 2.5mins then 5% over 15mins 

jo [021 2] Acetonitrile 5% to 70% over 2.5mins then 95% over 1 5mins 
Flow rat 20ml/min 
Detection UV at 230nm 
Column temp 40degC 

5h (300MHz, CDCI 3 ) 3.85 (3H. s), 3.9 (3H, s), 5.95 (2H, s), 6.35 (1H, s), 6.4 (1H, m), 6.55 (1H, bs), 6.6 (1H, d), 7.30 
is (4H, m). 

m t z (electrospray) [MH + ] 466.0076; C 18 H 17 BrN 3 0 5 S requires 466.0072. 
Example 61: 

20 A/L[4-(1 ,3-benzodtoxol-5-y l)-3-methoxy-1 -methyl-1 H-pyrazol-S-ylH-isopropylbenzenesulfonamide 
[0213] 



25 



30 




N — N 



35 

4-lsopropylbenzenesulfonyl chloride (176mg) was added at room temperature under an atmosphere of nitrogen to a 
solution of 5-amino-4-(1,3-benzodioxol-5-yl)-3-methoxy-1 -methyl-1 H-pyrazole (Preparation 43) (100mg) and dimeth- 
ylaminopyridine (50mg) in anhydrous pyridine (4ml). The reaction was stirred overnight. The mixture was concentrated 
40 under reduced pressure, then a saturated solution of ammonium chloride (6ml) ( ethyl acetate (6ml), and brine (6ml) 
were sequentially added. The aqueous phase was extracted with ethyl acetate (2*8ml) and the combined organic 
fractions were washed with brine (10ml), dried over sodium sulfate and concentrated under reduced pressure. The 
residue was purified to yield the title compound (11.9mg). column: phenomenex Mageilen, type 5u ODS, size 
150x2 1.2mm, 

45 eluent: water 95% to 30% over 2.5mins then 5% over 15mins 

[0214] Acetonitrile 5% to 70% over 2.5mins then 95% over 1 5mins 
Flow rat 20ml/min 
Detectbn UV at 230nm 
Column temp 40degC 

SO 5h (300MHz, CDCI 3 ) 1.2 (6H, d), 2.85 (1H, m), 3.85 (3H, s), 3.90 (3H, s), 5.85 (2H, s), 6.4 (2H, m), 6.55 (1H, d), 6.65 
(1H, br.s),7.25 (4H, dd). 

m l z (electrospray) [MH + ] 430.1446; C 21 H24N 3 O s S requires 430.1436. 



ss 
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Example 62: 

/V-[4-(1,3-benzc<Jioxol-5-yl)-3-methoxy-1 -methyl-1 M-pyrazoK5-yl>4-chlorobenzenesuHonamide 
5 [0215] 



w 



15 




[0216] An aqueous solution of sodium hydroxyde (2M, 270O1 ), was added at room temperature to a solution of N- 
20 [4-(1 ,3-benzodioxol-5-yl)-3-methoxy-1 -methyl-1 H-pyrazol-5-yl]-4-chloro-N-[(4-chlorophenyl)sulfonyl]benzenesulfona- 
mide (Preparation 43) (32mg) in a mixture of methanol (1ml) and dichloromethane (1ml). After 1h, an aqueous satu- 
rated solution of ammonium chloride (4ml) and water (4ml) were added and the mixture was extracted with dichlo- 
romethane (3x5ml). The combined organic fractions were dried over sodium sulfate and concentrated under reduced 
pressure. The residue was purified by preparative TLC (silica) e luted with dichloromethane : methanol (95 : 5) to yield 
£5 the title compound as colourless oil (1 5.1 mg). 

$H (300MHz, CDCI 3 ) 3.85 (3H, s), 3.9 (3H, s), 5.95 (2H, s), 6.35 (1H, s), 6.4 (1H, d), 6.6 (1H t d), 6.75 (1H, br.s) 7.27 
(4H, dd). 

m / z (electrospray) [MH + ] 422.0584; C 18 H 17 CIN 3 O s S requires 422.0577 
30 Example 63: 

W-[4-(1 ,3-benzodloxol-5-yl)-3-methoxy-1 -methyl-1 W-pyrazol-5-yl]-4-lodobenzenesulfonamide 
[0217] 



i 



40 




[0218] 4-lodobenzenesulfonyl chloride (245mg) was added at room temperature under an atmosphere of nitrogen 
to a solution of 5-amino-4-(1,3-benzodbxol-5-yl)-3-methoxy-1-methyl-1H-pyrazole (Preparation 43) (100mg) and 
dimethylaminopyridine (50mg) in anhydrous pyridine (4ml). The reaction was stirred overnight. The mixture was con- 
centrated under reduced pressure, then a saturated solution of ammonium chloride (6ml), ethyl acetate (6ml), and 
brine (6ml) were sequentially added. The aqueous phase was extracted with ethyl acetate (2*8ml) and the combined 
organic fractions were washed with brine (10ml), dried over sodium sulfate and concentrated under reduced pressure. 
The residue was purified by physical sciences. (15.9mg) column : Phenomenex Magellen™, type 5u ODS, size 
150x21.2mm, 

eluent: water 95% isocratic over 2.5min then 5% over 12.5mins 
[0219] Acetonitrile 5% isocratic over 2.5 mins then 95% overlSmins 
Flow rat 20ml/min 
Detection UV at 230nm 
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Column temp 40degC 

Sh (300MHz, CDCl 3 ) 3.85 (3H, s), 3.9 (3H, s), 6.0 (2H, s), 6.35 (1H, s), 6.4 (1H, m), 6.6 (1H ( d), 
6.7 (1H,bs), 7.35 (4H, dd). 

m l z (electrospray) [MH + ] 513.9949; C 18 H 17 IN 3 0 5 S requires 513.9934, 

5 

Example 64: 

W-[4-(1 ,3-benzodioxol-5-yl)-3-methoxy-1 -methyl-1 H-pyrazol-5-yl]-4- met hoxybenzen ©sulfonamide. 
io [0220] 



15 



20 



25 




[0221] To a solution of S-amino^-tl.S-benzodioxol-S-yO-S-methoxy-l -methyl-1 H-pyrazole (Preparation 43) 
30 (1 OOmg) and 4-dimethylaminopyridine (50mg) in pyridine (4ml) at room temperature was added 4-methoxybenzenesul- 
fonyl chbride (145mg), the resulting mixture was stirred at room temperature for 16 hours. The reaction mixture was 
concentrated under reduced pressure and the residue quenched with citric acid (10%, 10ml) and then extracted with 
ethyl acetate (2x1 0ml). The organic fractions were combined and washed with saturated aqueous sodium chloride 
solution (50ml) the organic fraction was then dried over anhydrous magnesium sulfate, filtered and concentrated under 
35 reduced pressure. The residue (259mg) was purified by preparative HPLC on a 5u. ODS Phenomenex Magellen™ 
column with a gradient elution of acetonitrile (5% to 95%) and 0.1 M NH 4 OAc (95% to 5%) to yield the desired product 
as an amorphous white solid (10mg). 

^(SOOMHz, CDCI 3 ) 7.38 (2H, d), 6.62 (2H. d), 6.56 (1H, d), 6.50 (1H, d), 6.42-6.38 (1H, m). 6.32 (1H, d), 5.88 (2H, 
s), 3.88 (3H, s), 3.84 (3H, s), 3.82 (3H, s). 
40 m/z ( electrospray) [MH+] = 418.1; C^H^NsOeS requires 418.1. 
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Example 65: 

W-[4-(1 ,3-benzodioxol-5-yl)-3-methoxy-1 -methyl-1 H-pyrazoJ-5-yQ-3,4-dimethoxybenzonesuHonamido. 
5 [0222] 



10 



15 



20 




[0223] The title compound was prepared in the same manner as Example 64 except that 3,4-dimethoxybenzenesul- 
fonyl chloride (166mg) was substituted for 4-methoxybenzenesulfonyl chloride. The desired product was recovered as 
25 an amorphous white solid (Bmg). 

6h(300MHz, CDC1 3 ) 7.1 0-7. 06 (1 H, m), 6.82-6.84 (1 H t m), 6.58 (1 H, d), 6.54 (1 H, d) 6.40 (1 H, d). 5.90 (2H, s), 3.92-3.84 
(9H, m), 3.74 (3H t s). 

m/z (electrospray) [MH + ] = 448; CaoHaaNgOjS requires 448.1. 
30 Example 66: 

/v-[4-( 1 ,3-benzodioxol-5-yl)-3-methoxy-1 -methyl-1 H-pyrazoh5-yl]-2,1 ,3-benzothladlazole-4-sulfonamlde 
[0224] 



40 



45 




[0225] To a solution of 4-dimethylaminopyridine in anhydrous pyridine at 0°C under an atmosphere of nitrogen was 
so added 2, 1 ,3-benzothiadiazole-4-sulfonyl chloride (1 42mg) in pyridine (1 .5ml). After 1 0min the reaction was treated with 
5-amino-4-(1 ( 3-benzodioxol-5-y l)-3-methoxy-1 -methyl- 1H-pyrazole (Preparation 43) (100mg) and the reaction was 
allowed to warm to room temperature and stirred for 12h. The reaction was concentrated under reduced pressure, the 
residue diluted with brine (100ml) and extracted with dichloromethane (3 X 50ml). The combined organic fractions 
were dried over sodium sulfate, filtered and concentrated under reduced pressure. The residue was purified by HPLC 
55 (eluent of 55% water in acetonitrile to 30% water in acetonitrile over 8m ins, then 30% water in acetonitrile for 1 3 mins. 
Phenomenex Magellen™ 150mm X 21.5mm column, 40°C) to yield the title compound as an off-white solid (7mg). 
$H (300MHz, CDCI 3 ) 3.80 (s, 3H), 3.90 (s, 3H), 5.85 (s, 2H), 5.90 (s, 1H), 6.05 (d, 1H), 6.15 (d, 1H), 7.50 (m, 1H), 7.90 
(d, 1H), 8.05 (d, 1H) 
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m / z (thermospray) [MH + ] = 446.1; C^H^NsOgSa requires 446.1 



Example 67: 

WL[4-(1 ,3-benzodioxol-5-yl)-3-methoxy-1 -methyl-1 H.pyrazol-S-yl]-4-(triflooroine*hyl)benzenesulfonamide 



[0226] 




T02271 To a solution of 4-dimethylaminopyridine in anhydrous pyridine at O'C under an atmosphere of nitrogen was 
added 4-(trifluoromethyl)benzenesutfonyl chloride (148mg) in pyridine (1.5ml). After 10min the reaction was treated 
with 5-amino-4-(1,3-ben 2 odioxol-5-yl)-3-methoxy-1 -methyl-1 H-pyrazole (Preparation 43) (100mg) and the reaction 
was allowed to warm to room temperature and stirred for 1 2h. The reaction was concentrated under reduced pressure 
the residue treated with 1 0M aqueous citric acid (1 00ml) and extracted with dichloromethane (3 X 50ml). The combined 
organic fractions were dried over sodium sulfate, filtered and concentrated under reduced pressure-The residue was 
Durified by HPLC (eluent of 55% water in acetonitrile to 30% water in acetonitrile over 8mins, then 30% water in ace- 
tonitrile for 13 mins. Phenomenex Magellen™ 150mm X 21 ,5mm column. 40°C) to yield the title compound as an off- 

5h (300MHz! CDCI 3 ) 3.85 (3H. S), 3.90 (3H, s). 5.80 (2H. s), 6.30-6.40 (2H. m), 7.45 (2H, d). 7.60 (2H. d) 
">/ z (thermospray) [MH + ] = 456; C^H^FaNgOgS requires 456.4 



Example 68: 

AH4-(1,3-benzcxiioxoM-ylH-methyM^ 
(fert-butyl)benzenesulfonamlde 

[0228] 




r0229] To a solution of A/-[4-(1 ,3-benzodioxol-5-yl)-3-(2-hydroxyethoxy)-1 -methyl-1 H.pyrazol-5-yl]-4-(fert-butyl)ben- 
zenesulfonamide (Example 17) (300mg. 0.63mmol) in anhydrous tetrahydrofuran (12ml) and dimethyl acetamde, 
sodium hydride 60% dispersion in oil ( S5mg. 1.39mmol) was added under an atmosphere of nitrogen. The reacton 
mixture was stirred at room temperature for 20 minutes. 2-chloro-5-(methylsulfonyl)pyrimriine (0.69mmol) was added, 
in one portion, to the reaction mixture which was then stirred at room temperature for 2 hours. The reaction mixture 
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was concentrated and the residue poured onto water (1 50ml). The aqueous was extracted with ethyl acetate (4 x 50ml). 
The organic fractions were washed with brine (4x1 00ml), dried over magnesium sulphate, filtered and concentrated 
under reduced pressure to yield the title compound (65mg) as a yellow crystalline solid. 

5h(300MHz, CDCI 3 ) 8.98 (2H, s). 7.42 (2H, d), 7.22 (2H, d), 6.52-6.32 (4H; m), 5.86 (2H, s), 4.88-4.82 (2H, m), 4 62-4 56 
(2H, m), 3.82 (3H t s), 3.10 (3H, s). 

m/2 (thermospray) [MHJ+ = 630.1; C 28 H 32 N 5 0 8 S 2 requires 630.2. 
Example 69 

AK4-(1 ,3-benzcKlioxol-5-yl)-342^(5^hloro-2-pyrimidinyl)oxy]ethoxy}-1-methyl-1 *pyrazol-5-yl)-1-methyl-1 «■ 
imidazole-4-surfonamide 

[0230] 




[0231] Sodium hydride (60%disperston in oil, 20mg) was carefully added to a solution of (F)-M[4-(1 ,3-benzodioxol- 
5-yl)-3-(2-hydroxyethoxy)-1-methyl-1H-pyrazol-5-ylJ-2-phenyl-1-ethenesulfonamide (Preparation 44) (100mg) in an- 
hydrous dimethylfonmamide (4.4ml) at room temperature under an atmosphere of nitrogen. After 10 minutes the 5-chlo- 
ro-2-(methylsulfonyl)pyrimidine (1 04mg) was added and the mixture was stirred overnight. To the reaction mixture was 
then sequentially added an aqueous solution of ammonium chloride (4ml) and water (30ml) before being extracted 
with ether (3x8 ml). Combined organic phases were sequentially washed with water (20ml), brine (20ml), dried over 
magnesium sulfate and concentrated under reduced pressure. A purification by column chromatography (silica, 10g) 
eluted with dichloromethane : methanol (95 : 5) yielded the title compound as a colourless oil (85mg). 
5h (300MHz, CDCI 3 ) 3.8 (s, 3H), 4.55 (2H, m), 4.72 (2H, m), 5.65 (2H, s), 6.25 (1H, d), 6.55 (1H, d), 6.65-6.75 (3H, 
m), 7.05 (1H, d), 7.15 (1H, d), 7.25-7.4 (3H, m), 8.4 (2H, s). 
m / z (electrospray) [MH + ] 556.1056; C 2S H 23 CIN 5 0 6 S requires 556.1052. 

Example 70: 

/^4-(1,3-benzcKdioxo^5-yl>-3-{2^(5-^ 
1 , 1 -dimethylethyl)benzenesulf onamide 

[0232] 
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[0233] Amycoiata autotrophics ATCC35203 maintained on a % strength ATCC1 72 agar slope was inoculated as a 
ioopful of spores into a 300 ml Erlenmeyer flasks each containing 50ml of of MY inoculum medium. This was allowed 
to incubate for 2 days at 28°C, 200rpm on an Infors Muttitron Shaker with 1" throw. 2mls of this inoculum was then 
transferred to each of nine 300ml Erlenmeyer flask containing 50ml of MY production medium and incubated under 

5 the same conditions for a further 24 hours. At this point 5mg of AA(4-(1 ,3-benzodioxoi-5-yl)-3-{2-[(5-chtoro-2-pyrimid- 
inyl)oxy]ethoxy}-1-methyl-1H-pyrazol-5-yl)-4-(tert-butyl)benzenesulfonamide (Example 34) dissolved in 0.5ml of 
methanol was added to each of the flasks and the fermentation allowed to continue under the same conditions for a 
further 96 hours. Each flask was then extracted with 200mls of ethyl acetate and the combined ethyl acetate solubles 
concentrated to dryness to give a gum solid. 

10 The crude extract was purified by preparative reversed phase HPLC with a Phenomenex Magellen™ 5u, C18 column 
(150mm x 21 .2mm) in seven injections. Using a gradient mobile phase of 35:65 to 20:80 water/methanol from 1 .5 to 
20 minutes at a flow rate of 20ml/min, the product was eluted at 8.4 minutes. The product fractions were concentrated 
under reduced pressure to yield the title compound as a colourless amorphous solid (10.0 mg). 
HPLC retention time - Method A; 8 minutes. 

is 5H (300MHz. CDCI 3 ) 8.40 (2H, s); 7.40 (2H, d); 7.20 (2H, d); 6.45 (2H, s); 6.40 (1 H, s); 5.85 (2H. s); 4.70 (2H, m); 4.50 
(2H, m); 3.85 (3H, s); 3.55 (2H, s); 1.25 (6H, s) 
m/z (ESI) [M+H+] = 602.1474; C^H^dN^S requires 602.1476 
m/z (ESI) [M+Na + ] = 624.1273; C^HasCINgC^SNa requires 624.1296 

v max (NaCI, film) 3384, 2964, 1580, 1551, 1486, 1428, 1325 ( 1231, 1163, 1107, 1041, 936 cm* 1 

20 

Example 71 : 

Preparation of Af-[4-(1 ,3-benzodioxol-5-yl)-3-(2-hydroxyethoxy)-1-methyl-1 H-pyrazol-5-yl]-4-(2-hydroxy- 
1,1 -dimethylethyl)benzene3ulf onamide 

25 

[0234] 



30 



35 



40 



45 [0235] Amycoiata autotrophics ATCC35203 maintained on a 1 4 strength ATCC1 72 agar slope was inoculated as a 
Ioopful of spores into a 300 ml Erlenmeyer flasks each containing 50ml of of MY inoculum medium. This was allowed 
to incubate for 2 days at 28°C, 200rpm on an Infors Multitron Shaker with 1 * throw. Two mis of this inoculum was then 
transferred to each of twenty 300ml Erlenmeyer flask containing 50ml of MY production medium and incubated under 
the same conditions for a further 24 hours. At this point 5mg of rV-[4-(1 ,3-benzodioxol-5-yl)-3-(2-hydroxyethoxy)-1 -me- 

50 thyl-1H-pyrazol-5-yl]-4-(tert-butyl)benzenesu If onamide (Example 17) dissolved in 0.5ml of methanol was added to 
each of the flasks and the fermentation allowed to continue under the same conditions for a further 96 hours. Each 
flask was then extracted with 200mls of ethyl acetate and the combined ethyl acetate solubles concentrated to dryness 
to give a gum solid. 

The crude extract was purified by preparative reversed phase HPLC with a Phenomenex Magellen™ 5u. C1 8 column 
ss (150mm x 21 .2mm) in two injections. Using a gradient mobile phase of 85:15 to 15:85 water/methanol from 0 to 25 
minutes at a flow rate of 20ml/min, the product was eluted at 14.4 minutes. The product fractions were concentrated 
under reduced pressure to yield the title compound as a colourless amorphous solid (19.8 mg). 
HPLC retention time - Method A; 3.8 minutes. 




OH 
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5H (300MHz, CD 3 OD) 7.45 (2H, d); 7.20 (2H, d); 6.80 (1H, s); 6.75 (1H, d); 6.45 (1H, d); 5.85 (2H, s); 4.20 (2H, m); 
3.80 (2H, m); 3.70 (3H, s); 3.45 (2H, s); 1.25 (6H, s) 
m/z (ESI) [MH + ] = 490.1669; C^H^NaOyS requires 490.1648 
m/z (ESI) [MNa+] = 512,1467; C^^^OySNa requires 512.1467 
5 u max ( PE ) 331 °. 2 9 23 . 1 596, 1502, 1336, 1231, 1164, 1106, 1040, 934 

Example 72: 

AM4-(1 f 3-benzodioxol-5-yl)-342^(5-chlo^ 
10 benzenesurfonamide 

[0236] 




[0237] To a solution of A^(4-(1,3-benzcdioxol-5-yl)-3-{2-[(5^hto 
25 5-yl)-/V-(phenylsurfonyl)benzene sulfonamide (Example 47) (60mg) in methanol (4ml), at room temperature, was added 

an aqueous solution of sodium hydroxyde (1M t 510O1). After three hours the reaction was quenched by the addition 

of an aqueous saturated solution of ammonium chloride (5ml) and extracted with ethyl acetate (3x5ml). The combined 

organic fractions were washed with brine (10ml), dried over sodium sulfate and concentrated under reduced pressure. 

The yellow residue was purified by preparative TLC (silica) eluted with dichloromethane : methanol (95 : 5) yielding 
so the title compound as a colourless oil (26mg). 

5h (300MHz, CDCt 3 ) 3.8 (s, 3H), 4.5 (2H, m), 4.7 (2H, m), 5.85 (2H, s), 6.3 (1H, s), 6.35 (1H, d), 6.45 (1H, d), 7.05 

(1H, bs), 72 (2H, t), 7.35 (1H, t), 7.45 (2H, d), 8.4 (2H, s). 

m / 2 (electrospray) [MH + ] 530.09104; C 23 H 21 CIN 5 0 6 S requires 530.0901 . 

35 Example 73: 

/^(4-(1>benzc<iioxol-5-yl)-3-{2^(5-chloro-2-pyrim^ 
methanesulfonamide 

40 [0238] 



45 



50 




[0239] An aqueous solution of sodium hydroxyde (1 M, 0.91ml) was added at room temperature to a solution of N- 
(4-(1 ,3-benzodioxol-5-yl)-3-{2-[(5-chloro-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl)-AA(methylsulfonyl) 
methane sulfonamide (Preparation 49) (50mg) in a mixture of methanol (1ml) and dichloromethane (0.3ml). After 1h 
the reaction was diluted with an aqueous saturated solution of ammonium chloride (4ml) and the mixture was extracted 
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with dichioromethane (3*5ml). The combined organic fractions were dried over sodium sulfate and concentrated under 
reduced pressure. The pale yellow oil was purified by preparative TLC (silica) eluted with dichioromethane : methanol 
(95 : 5) to yield the title compound as a colourless oil (33mg) 

6h (300MHz, CDCI 3 ) 2.4 (s, 3H) ( 3.6 (3H, s), 4.0 (1H, bs), 4.45 (2H, m), 4.6 (2H, m), 5.8 (2H, s), 6.6 (1H. d) ( 6.95 (1H, 
s d),7.0(1H, s), 8.35 (2H,s). 

m i 2 (eiectrospray) [rvtH+j 468.0744; C 18 H 19 CiN 5 0 6 3 requires 468.0744. 

Example 74: 

io NL(4-(i f 3-tenzcKlioxol-5-yl)-3-{2-K^^ 
imidazole-4-su Hon amide 

[0240] 



20 




25 [0241] 1-Methyl-1 rt-imidazole-4-sulfonyl chloride (45mg) was carefully added at room temperature under an atmos- 
phere of nitrogen to a solution of 4-(t,3-benzodioxoi-5-yl)-3-{2-[(5-chloro-2-pyrimidinyl)oxy]ethoxy}-1 -methyl- 1H-pyra- 
zoi-5-ylamine (Preparation 48) (50mg) and dimethylaminopyrtdine (16mg) in anhydrous pyridine (2.4ml). The reaction 
was stirred for two days, then the mixture was concentrated under reduced pressure and a saturated solution of am- 
monium chloride (6ml), ethyl acetate (6ml) and brine (6ml) were sequentially added. The aqueous phase was extracted 

30 with ethyl acetate (2x*8ml) and the combined organic phases were washed with brine (10ml), dried over sodium sulfate 
and concentrated under reduced pressure. The black residue was purified by preparative TLC (silica) eluted with 
dichioromethane : methanol (95 : 5) yielding a mixture of title compound and /V-(4-(1 ,3-benzodioxol-5-yl)-3-{2-[(5-chlo- 
ro-2-pyrimidinyl)oxy] ethoxy}-1 -methyl-1 H- pyrazoi-5-yl)-1 -methyl-N-[(1 -methyl-1 H-imidazoi-4-yl)sulfonyl]-1 H-imida- 
zole-4-sulfonamide. The title compound was purified by HPLC (5.4mg). 

35 column : Phenomenex Mageilen™, type C18 5u ODS, size 150x21 .2mm, 

eluent: gradient: water : acetonitrile (60 : 40) to 55 : 45 to 1 to 12 min then at 55 : 45 to 14min 
Flow rat 20ml/min 
Detection UVat 230nm 
Column temp 40degC 

40 S„ (300MHz, CDCI 3 ) 3.7 (3H, s), 3.8 (s, 3H), 4.55 (2H, m), 4.7 (2H, m), 5.9 (2H, s), 6.6-6.7 (3H, m), 7.0 (1 H, s), 7.1 
(1H, s), 8.4 (2H, s). 

% (eiectrospray) [MH + ] 534.0963; C 21 H 21 CIN70 6 S requires 534.0962. 
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Example 75: 

ethyl 2-{4-[([4-(1 ,3-benzodioxol-5-y l)-3-(cyclopropy lmethoxy)-1 -methyl-1 tt-pyrazol-5-yl]amino)sulfonyl] 
phenyl}-2-methylpropanoate 

[0242] 




co 2 Et 



[0243] To 4-(1,3-benzodioxol-5-yl)-3-(cycloprc^ylmethoxy)-1 -methyl-1 H-pyrazol-5-ylamine (Preparation 50) 
(230mg) in anhydrous pyridine (8ml) at room temperature under an atmosphere of nitrogen was added dimethylami- 
nopyridine (108mg) and ethyl 2-[4-(chlorosutfonyl)phenyl]-2-methylpropanoate (512mg). The mixture was stirred over- 
night and then concentrated under reduced pressure. HC! 0.01 N (100ml) was poured on the resulting yellow syrup 
and the resulting mixture was extracted with dichloromethane (3x50ml). The organic fraction was concentrated under 
reduced pressure and the residue was dissolved in methanol (8ml). An aqueous solution of sodium hydroxyde (2M, 
2ml) was added and the reaction was stirred overnight. Water (10ml) was then added, the mixture was acidified with 
an aqueous solution of HCI (1N) and extracted with dichloromethane (3x1 0ml). The combined organic fractions were 
dried on sodium sulfate and concentrated under reduced pressure. The residue was purified by column chromatography 
(silica, 35g) el u ted with hexane : ethyl acetate (2 : 1) to yield the title as a pale yellow oil (281 mg). 
Sh (300MHz, CDCI 3 ) 0.3 (2H, m), 0.55 (2H, m), 1.2 (3H ( t). 1.55 (6H, s), 3.8 (3H, s), 4.0 (2H, d), 4.1 (2H, q), 5.9 (2H, 
s), 6.4 (1H, m), 6.5-6.6 (2H, m), 7.32 (4H, AB syst). 
m / z (electrospray) [M+H + ] 542.1947; C^Haa^OyS requires 542.1961. 

Example 76 

^-[^{Wl ,3-ben2odioxol-5-yl)-3-(cyclopropylmethoxy)-1 -methyl-1 M-pyrazol-5-yl]amino}sulfony l)phenyl]- 
2-methylpropanoic acid 

[0244] 



HO,C 




N — N 

/ 
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Example 78: 

AH4-(1,3-benzodioxol-5-yl)-1-benzyl-3^ 
[0248] 




[0249] An aqueous solution of sodium hydroxyde {2N, 75ml) was added at room temperature to a solution of 2-{[4- 
(1 ,3-benzodioxol-5-yl)-1 .benzyl-5-(bis{[4-(tert-butyl)phenyl]sulfonyl}amino)-1 H-pyrazol-3-yl]oxy}ethyl acetate (Prepa- 
ration 52) (24g) in ethanol (300ml) and left overnight. The reaction mixture was then diluted with water (1000ml), 
acidified with an aqueous solution of HCI (1 N) and extracted with ethyl acetate (3x500ml). The combined organic 
phases were washed with brine (500ml) and concentrated under reduced pressure. The yellow oil was purified by 
column chromatography (silica, 500g) eluted with hexane : ethyl acetate (1:1) yielding the title compound as a pale 
beige solid (16g). 

Sh (300MHz, CDCI 3 ) 1.25 (9H, s), 3.1 (1H, bs), 3.85 (2H, m), 4.35 (2H, m), 5.35 (2H, s) ( 5.85 (2H, s), 6.40-6.60 (3H. 
m), 6.65 (1H, bs), 7.20-7.45 (9H, m). 

m f z (electrospray) [MH + ] 550.2014; C 2 9H3 2 N 3 0 6 S requires 550.2011. 
Example 79: 

AK4-(1 ,3-benzodloxol-5-yl)-3-(2-hyclroxyethoxy)-1 H- pyrazol-5-yl]-4-(tert-butyl)benzenesulfonamlde 
[0250] 




OH 



[0251] N-[4-(1 ,3-benzodioxol-5-yl)-1 -benzyl-3-(2-hydroxyethoxy)-1 H-pyrazol-5-yl]-4-(fert-butyl)benzenesulfona- 
mide (Example 78) (15.8g) was dissolved in acetic acid (500ml). Under an atmosphere of nitrogen, Pearlmann's cat- 
alyst (JM type 91,1 .6g) was added and the reaction was stirred for 48h under 4 bars of hydrogen at 50°C. The reaction 
mixture was filtered on a short pad of Celite® and concentrated under reduced pressure. To the oily residue was added 
water (300ml) and dichloromethane (300ml). The phases were separated, the organic phase washed with a 5% aque- 
ous solution of sodium bicarbonate (2x1 50ml), dried over sodium sulfate and concentrated under reduced pressure. 
The residue was dissolved in methanol (300ml), solid potassium carbonate (8g) was added in one portion and the 
reaction mixture was stirred overnight and then concentrated under reduced pressure. Water (500ml) was added to 
the resulting solid and the mixture as extracted with dichloromethane (3x500ml). The organic fraction was dried on 
sodium sulfate and concentrated under reduced pressure. The red-yellow solid was re-crystallised in ethyl acetate 
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[0245] An aqueous solution of sodium hydroxyde (2N, 1 ml) was slowly add8d to a solution of ethyl 2-{4-[([4-(1 ,3-ben- 
zodioxol-5-yl)-3-(cyclopropylmethoxy)-1 -methyl- 1 H-pyrazol-S-yl]amino)su If onyl]phenyl}-2-methylpropanoate (Exam- 
ple 75) (83mg) in a mixture of methanol : water : tetrahydrofuran (1:1:1) (6ml) and the reaction was heated to 50C 
for 24h. The reaction was quenched by the addition of a saturated aqueous solution of ammonium chloride (8ml) and 
extracted with dichloromethane (3x8ml). The organic fraction was dried over sodium sulfate and concentrated under 
reduced pressure. The residue was purified by preparative TLC eluted with dichloromethane : methanol (9:1) yielding 
the title compound as a white solid (28.8mg). 

6h (300MHz. CDCI 3 ) 0.3 (2H, m), 0.55 (2H, m), 1.25 (1H, m), 1.6 (6H, s), 3.8 (3H, s). 4.0 (2H, d), 5.8 (2H, s), 6.5 (2H, 
s), 6.6 (1H, s), 7.32 (4H, AB syst). 

m / z (electrospray) [M+H + ] 514.1629; C 2S H 28 N307S requires 51 4. 1647. 
Example 77 

ethyl 2-[4-({[4-(1>benzodioxol-S-yl)-3-(2-hydroxyeth^ 
2-methylpropanoate 

[0246] 



Eto,c 




N— H OH 



[0247] Solid potassium carbonate (290mg) was added at room temperature to a solution of impure ethyl 2-{4-[([3- 
[2-(acetyloxy)ethoxy]-4-(1 ,3-benzodbxol-5-yl)-1 -methyl-1 H-pyrazol-5-yl]{[4-(2-ethoxy-1 ,1 -dimethyl-2-oxoethyl)phe- 
nyl]sulfonyl}amino) sulfonyl]phenyl}-2-methylpropanoate (Preparation 51) in a mixture of methanol (3ml) and dichlo- 
romethane (3ml). The reaction was left overnight, then an aqueous saturated solution of ammonium chloride (10ml) 
was added. The aqueous phase was acidified by the addition of an aqueous solution of HCI (1 N, few drops), the phases 
were separated and the aqueous phase was extracted with dichloromethane (2x1 0ml). The organic fraction was dried 
over sodium sulfate, concentrated under reduced pressure, and the residue was purified by column chromatography 
(silica, 3.5g) eluted with hexane : ethyl acetate (1:1) yielding the title compound as a colourless oil (240mg). 
5h (300MHz, CDCI 3 ) 1.15 (3H, t), 1.55 (6H, s), 3.8 (3H, s), 3.9 (2H, m), 4.1 (2H, q), 4.35 (2H, m), 5.9 (2H, s), 6.4 (1H, 
d), 6.45 (1 H, s), 6.55 (1 H, d), 6.6 (1 H, bs), 7.35 (4H, dd). 
m l z (electrospray) [MH + ] 532.1750; C25H 30 N 3 O 8 S requires 532.1754. 
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yielding the title compound as a white solid (7.2g) 

5h (300MHz, CDCI 3 ) 1.25 (9H, s), 3.65 (2H, m) ( 4.15 (2H, m), 4.75 (1H, bs), 5.85 (2H, s), 6.55(11-1, d), 6.62 (1H, d), 
6.75 (1H, s), 7.25 (4H, ABsyst), 10.2 (1H ( s), 12.2 (1H, s). 
m / z (electrospray) [MH+] 460.1534; C22H26N 3 0 6 S requires 460.1542. 

Example 80: 

[4-(1,34>enzodioxol-5-y I)- 3-(2-{[5^ met hy (suitor 
benzenesulfonamide 

[0252] 




[0253] Sodium hydride (60% dispersion in oil, 20mg) was added at 0°C under an atmosphere of nitrogen, to a solution 
of W-[4-(1 ,3-ben2odioxol-5-yl)-3-(2-hydroxyethoxy)-1H-pyrazol-5-yl]-4-(terf-butyl)benzenesulfonamide (Example 79) 
(50mg) in a mixture of anhydrous tetrahydrofu ran (3ml) and anhydrous dimethylacetamide (0.8ml). The reaction mixture 
was stirred for 10 minutes at 0°C before a solution of 2-chloro-5-(methylsulfonyl)pyrimidine (42mg) in anhydrous tet- 
rahydrofuran (1ml) was added. The reaction mixture was slowly allowed to room temperature and after 4h, a solution 
of 2-chtaro-5-(methylsulfonyl)pyrimidine (22mg) in anhydrous tetrahydrofurane (0.5ml) was added. The reaction was 
stirred overnight and then was poured into ether (10ml) and an aqueous solution of HCI (1N, 10ml). The remaining 
insoluble material was dissolved by the addition of ethyl acetate. The organic fraction was washed with water (twice 
30 ml), brine (50ml), dried on sodium sulfate and concentrated under reduced pressure. The yellow oil was purified by 
HPLC: 

column : phenomenex Magellen, type 5u. ODS, size 150x21. 2mm eluent gradient over 5min : 0.1M NH 4 OAc 95% to 
50% acetonitrile 5% to 50% then isocratic for 20min). 

6 H (300MHz, CDCI 3 ) 1.3 (9H, s), 3.1 (3H t s), 4.6 (2H, m), 4.85 (2H, m), 5.85 (2H, s), 6.2 (1H, d), 6.25 (1H, s), 6.5(1 H, 
d), 7.55 (4H, AB syst), 8.95 (2H, s). 
1 Z (electrospray) [MH+] 616.1539; C27H 30 N 5 O e S 2 requires 61 6. 1536. 



m 



Example 81 : 

W-[4-(1 ,3-benzodioxol-5-yl>-1-{2-hydroxyethyl)-5-methoxy-1 tf-pyrazol-3-yl]-2-phenyl-1 -ethanes u If onamlde 



[0254] 




[0255] 2-{4-(1 ,3-Benzodioxol-5-yl)-5-methoxy-3-[(methoxymethyl)(phenethylsulfonyl) amino]- 1 H-pyrazol-1 -yl}ethyl 
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[02591 Amycolata autotrophics ATCC3S203 maintained on a X strength ATCC1 72 agar slope was inoculated as a 
toopful of spores into five 300 ml Erlenmeyer flasks each containing 50ml of MY inoculum medium. This was allowed 
to incubate for 2 days at 28'C, 200rpm on an Infors Multitron Shaker with 1" throw. 2mls of this inoculum was then 
transferred to each of sixty 300ml Erlenmeyer flask containing 50ml of MY production medium and incubated under 
the -am° -nditions for a further 24 hours. At this point 20mg of W-[3-{2-[(5-bromo-2-pyrimidinyl)oxy]9thoxy}-1-methyl- 
4-(4-methylphenyl)-1 HL p yra2ol-5-yl]-4-(fert-butyl)benzenesulfonamide (Example 3) dissolved in 0.5ml of methanol 
was added to each of the flasks and the fermentation allowed to continue under the same conditions for a further 6 
hou rs. Each flask was then extracted with 200mls of ethyl acetate and the combined ethyl acetate solubles concentrated 
to dryness to give a gum solid, 2.0g. .. ,. oho 

The crude extract (281mg) was purified by preparative reversed phase HPLC with a Phenomenex Magellen 5uC18 
column (1 50mm x 21 .2mm). Using a gradient mobile phase of 35% to 20% (0.1% trifluoroacetic acid in waterymethanol 
from 1 .5 to 20mins at a f tow rate of 20ml/min. the product was eluted at 1 1 .Smin. The product fractions were concen- 
trated under reduced pressure to yield the title compound as a colourless amorphous solid (10.6mg). 
HPLC retention time -Method A; 11.5 minutes. > ,. c „ u 

5H (300MHz, CDCI 3 ) 8.65 (2H, s), 7.15 (4H, m), 6.95 (2H, d). 6.90 (s,1H), 6.70 (2H, d), 4.65 (2H, m). 4.45 (2H, m), 
3.90 (3H, s), 2.30 (3H. s), 1.55 (6H, s) 

m/z (ESI) [M+HJ+ = 630.1005; CayHjgBrNgOeS requires 630.1022 
m/z (ESI) [M+Na] + = 652.0842; C 27 H2eBrN s 0 6 SNa requires€52.0841 
v max (NaCI, film) 3241. 2976, 1710, 1572, 1551, 1427. 1327, 1167, 1085 



Example 84: 

A/.[3-{2-[(S-bromo-2-pyrimidinyl^ 
1,1-dimethylethyl)benzene8ulfonamide 




r02611 Sfreptomyces rimosus subsp. rimosus ATCC10970 maintained on a % strength ATCC1 72 agar slope was 
noculated as a loopful of spores into a 300 ml Erlenmeyer flask containing 50ml of AS7-H inoculum medium. This was 
allowed to incubate for 2 days at 28»C, 200rpm on an Infors Multitron™ Shaker with 1 ■ throw. 2mls of this moculum 
medium was then transferred to each of sixteen 300ml Erlenmeyer flask containing 50ml of AP-5H production med.um 
and incubated under the same conditions for a further 24 hours. At this point 20mg of N-t3-{2-{(5-bromo-2-pynmidinyl) 
oxylethoxy}-1 -methyl-M4-methylpheny l)-1 H-py razol-5-yl]-4-(ferf-butyl)benzenesulfonamide (Example 3) dissolved in 

0 5ml of methanol was added to each of the flasks and the fermentation allowed to continue under the same conditions 
for a furthere hours. Each flask was then extracted with 200mls of ethyl acetate and the combined ethyl acetate solubles 
concentrated to dryness to give a gum solid, 1.4 g. 

The crude extract was purified by preparative reversed phase HPLC with a Phenomenex Magellen™ 5u. C18column 
(150mm x 21 2mm) Using a gradient mobile phase of 35% to 20% (0.1% trifluoroacetic acid in waterymethanol from 

1 5 to 20mins at a flow rate of 20ml/min, the product was eluted at 11.4min in three injections. The fractionation was 
repeated with another 3 injections using a gradient mobile phase of 35% to 20% water/rnethanol at a flow rate of 20ml/ 
min. The compound of interest eluted again at 11 4min and the product fractions were concentrated under reduced 
pressure to yield the title compound as a colourless amorphous solid (53.5mg). 

HPLC retention time -Method A; 11.5 minutes. , -„„u m i 

5H (300MHz. CDCI 3 ) 8.45 (2H, s), 7.40 (2H, d), 7.15 (1H, s). 7.10 (2H, d). 6.80 (4H, s), 4.65 (2H. m), 4.55 (2H, m), 
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acetate (Preparation 54) (70mg), oxalic acid (200mg) were dissolved in a mixture of water (2ml) and methanol (2ml) 
and refluxed for two days. The reaction was diluted with water (10ml) and the mixture was then extracted with dichlo- 
romethane (3x8ml). The combined organic fractions were dried over sodium sulfate, concentrated under reduced pres- 
sure to yield a pale yellow oil which was purified by column chromatography (Sep-Pak™, 10g) eluted with 
s dichloromethane : methanol (97 : 3) to yield the title compound as a colourless oil (32mg). 

$h (300MHz, CDCI 3 ) 2.70 (1H, br. s), 3.15 (2H. m), 3.60 (2H, m), 3.70 (3H, s), 3.95 (2H, m), 4.10 (2H, m), 6.00 (2H, 
s), 6.10 (1H, br. s), 6.80 (1H, m), 6.90 (2H, m). 7.00 (2H, m), 7.15-7.35 (5H, m). 
m l z (electrospray) [MH + ] 446.1398; C 21 H24N 3 0 6 S requires 446.1385 

10 Example 82: 



2-{[5-{[(4-fert-butylphenyl)sulfonyl]arnino}-1 -methyl-4-(4-methylphenyl)-1 H-pyrazol-3-yl]oxy}ethyl acetate 



[0256] 

15 




[0257] To 2-{[5-amino-1-methyl-4-(4-methylphenyl)-1H-pyrazol-3-yl]oxy}ethyl acetate (Preparation 5) (250mg) in 
dimethyl acet amide (2ml) at room temperature was added sodium hydride (41 mg, 60% dispersion in oil), the mixture 

30 was stirred for 5 minutes. To the mixture was added 4-terf-butylbenzenesulphonyl chloride (79mg), the mixture was 
stirred for a further 1hour. The reaction was diluted with water (20ml) and extracted with diethyl ether (20ml). The 
organic fraction was dried over magnesium sulfate, filtered and concentrated under reduced pressure. The residue 
was purified by column chromatography (silica, 10g) eluted with dichloromethane : ether (1 : 1) to yield the title com- 
pound as a pale orange solid (40 mg). 

35 ^ (300MHz, CDCI3) 7.35 (2H, d), 7.15 (2H, d), 6.70-6.80 (4H, m), 4.05 (4H. s), 3.55 (3H, s) ( 2.35 (3H, s), 2.05 (3H, 
s). 1.10 (9H, s) 

mlz (thermospray) [MH + ] = 486.1 ; C 2 5H32N 3 0 5 S requires 486.2 
Example 83: 

40 

2-[4-({[3-{2-[(5-bromo-2-pyrlmidinyl)oxy]ethoxy}-1-methyl-4-(4-methylphenyl>-1 H-pyrazot-5-yQamino} 
su If ony l)phenyl]-2-methy Ipropanoic acid 

[0258] 



so 



55 




66 



EP 1 072 597 A1 



Example 86: 



10 



15 



20 



25 



30 



AH3-(2-ethoxyethoxy)-1 -methyl-^ 
ben zenesu lion amide 



[0265] Amycolata autotrophic ATCC35203 maintained on a % strength ATCC172 agar sbpe was inoculated as a 
loopful of spores into five 300 ml Erlenmeyer flasks each containing 50ml of of MY inoculum medium. This was allowed 
to incubate for 2 days at 28°C, 200rpm on an Infors Multitron Shaker with 1" throw. 2 mis of this inoculum was then 
transferred to each of sixty 300ml Erlenmeyer flask containing 50m! of MY production medium and incubated under 
the same conditions for a further 24 hours. At this point 20mg of W-[3-{2-[(5-bromo-2-pyrimidinyl)oxy3ethoxy}-1 -methyl- 
4,(4- me thy|phenyi)-1H-pyrazol-5-yl]-4-(tert-butyl)benzenesulfonamide (Example 3) dissolved in 0.5ml of methanol 
was added to each of the flasks and the fermentation allowed to continue under the same conditions for a further 6 
hours. Each flask was then extracted with 200mls of ethyl acetate and the combined ethyl acetate solubles concentrated 
to dryness to give a gum solid, 2.0 g. 

The crude extract was purified by preparative reversed phase HPLC with a Phenomenex Magellan™ 5u. C18 column 
(1 50mm x 21 2mm) in five injections. Using a gradient mobile phase of 35:65 to 20:80 water/methanol from 1 ,5 to 20 
minutes at a flow rate of 20ml/min, the product was eluted at 9.1 minutes. The product fractions were concentrated 
under reduced pressure to yield the title compound as a colourless amorphous solid (3.0 mg). 
HPLC retention time - Method A; 10 minutes. 

8H (300MHz, CDCI 3 ) 7.40 (2H, d), 7.15 (2H, d), 6.90 (4H, m), 4.35 (2H, m), 3.85 (3H, s), 3.85 (2H, m), 3.55 (2H, q), 

3.50 (2H, s), 2.25 (3H, s), 1.25 (6H, s), 1.20 (3H, t) 

m/z (ESI) [MH + ] = 488.2218; C 2S H34N 3 O s S requires 488.2219 

m/z (ESI) [MNa + ] = 510.2026; C25H33N 3 0 5 SNa requires 510.2039 

v max (PE) 3352, 2920, 1572, 1519, 1428, 1328, 1167 cm'i 



[0264] 




45 



SO 



55 
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3.80 (3H, s), 3.50 (2H,s ), 2.20 (3H, s), 1.15 (6H, s) 

m/z (ESI) [M+H + ] = 616.1216; C 27 H 31 BrNgOgS requires 61 6.1229 

m/z (ESI) [M+Na + ] = 638.1060; CjjyH^BrNgOgSNa requires 638.1049 

Example 85: 

4-(2-hydroxy-1 J Hdimethylethyl)- 
benzenesurfonamide 

[0262] 




[0263] Streptomyces rimosus subsp. rimosus ATCC10970 maintained on a % strength ATCC172 agar slope was 
inoculated as a loopful of spores into five 300 ml Erlenmeyer flask containing 50ml of AS7-H inoculum medium. This 
was allowed to incubate for 2 days at 28°C, 200rpm on an Infors Multitron™ Shaker with 1 " throw. 2mls of this inoculum 
medium was then transferred to each of sixty 300ml Erlenmeyer flask containing 50ml of AP-5H production medium 
and incubated under the same conditions for a further 24 hours. At this point 10mg of /V-[3-{2-[(5-bromo-2-pyrimidinyl) 
oxy]ethoxy}-1 -methyl-4-(4-methylphenyl)-1 H-pyrazol-5-yl]-4-(fert-butyl)benzenesulfonamide (Example 3) dissolved in 
0.5ml of methanol was added to each of the flasks and the fermentation allowed to continue under the same conditions 
for a further 6 hours. Each flask was then extracted with 200mls of ethyl acetate and the combined ethyl acetate solubles 
concentrated to dryness to give a gum solid. 

The crude extract was purified by preparative reversed phase HPLC with a Phenomenex Magellen™ 5u. C18 column 

(150mm x 21 .2mm) in seven injections. Using a gradient mobile phase of 35% to 20% water/methanol from 1 .5 to 20 

minutes at a flow rate of 20ml/min, the product was eluted at 5.3 minutes. The product fractions were concentrated 

under reduced pressure to yield the title compound as a colourless amorphous solid (15.4mg). 

6H (300MHz, CD 3 OD) 7.40 (2H ( d), 7.20 (2H, d), 7.10 (2H, d), 6.85 (2H, d). 4.20 (2H, m), 3.80 (2H, m), 3.70 (3H, s), 

3.45 (2H, s), 2.25 (3H, s), 1.25 (6H. s) 

m/z (ESI) [MH + ] = 460.1899; CasH^NgOgS requires 460.1906 

m/z (ESI) [MNa + ] = 482.1728; C^H^NaOgSNa requires 482.1726 

v max ( PE ) 3287 « 292 °. 1582, 1518, 1493, 1330, 1086, 1056 cm* 1 
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Example 88: 



15 



20 



25 



30 



35 



40 



45 



50 



Preparation of 2-[4-({[3-(2-ethoxyethoxy)-1-methyl-4-{4-niethylphenyl)-1 W-pyrazol-5-yl]amino}sulfonyl) 
phenyQ-2-methylpropanoic acid 



[0269] Amycolata autotrophics ATCC35203 maintained on a % strength ATCC172 agar slope was inoculated as a 
loopful of spores into a 300 mi Erlenmeyer flasks each containing 50ml of of MY inoculum medium. This was allowed 
to incubate for 2 days at 28°C, 200rpm on an Infors Multitron™ Shaker with 1 " throw. 2mls of this inoculum was then 
transferred to each of six 300ml Erlenmeyer flask containing 50mt of MY production medium and incubated under the 
same conditions for a further 24 hours. At this point Smg of 4*(ferf-butyl)-N-[3-(2-ethoxyethoxy)-1 -methyl-4-(4-methyl- 
phenyl)-1 H-pyrazol-5-yl]benzenesulfonamide (Example 56) dissolved in 0.5ml of methanol was added to each of the 
flasks and the fermentation allowed to continue under the same conditions for a further 96 hours. Each flask was then 
extracted with 200mls of ethyl acetate and the combined ethyl acetate solubles concentrated to dryness to give a gum 
solid. 

The crude extract was purified by preparative reversed phase HPLC with a Phenomenex Magelien™ 5u. C18 column 
(150mm x 21.2mm) in one injection. Using a gradient mobile phase of 85:15 to 15:85 water/methanol from 0 to 25 
minutes at a flow rate of 20ml/min, the product was eluted at 16.5 minutes. The product fractions were concentrated 
under reduced pressure to yield the title compound as a colourless amorphous solid (1 .5 mg). 
HPLC retention time - Method A; 9.3 minutes. 

5H (300MHz, CDCI 3 : CD 3 OD 3:1) 7.30 (4H, m), 7.05 (2H, d), 6.75 (2H, d), 4.10 (2H, m), 3.60 (2H ( m), 3.45 (2H, q). 

3.35 (3H, s), 2.10 (3H, s), 1.30 (6H. s), 1.05 (3H, t) 

m/z (ESI, FTMS) [MH + ] = 502.1995; CagH^NgOeS requires 502.2006 

m/z (ESI, FTMS) [MNa+] = 524.1811; C 2S H 31 N 3 0 6 SNa requires 524.1825 



s 



[0268] 
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Example 87: 



Preparation of 2-[4K{[3-(2-ethoxyethoxy)-1-methyl-4-(4-methylphenyl)-1 H-pyrazol-5-yf]amino}sulfonyl) 
phenyl]-2-methy I propanoic acid 



[0267] Amycoiata autotrophics ATCC35203 maintained on a % strength ATCC1 72 agar slope was inoculated as a 
loopful of spores into a 300 ml Erlenmeyer flasks each containing 50ml of MY inoculum medium. This was allowed to 
incubate for 2 days at 28°C, 200rpm on an Infors Multitron Shaker with 1" throw. 2mls of this inoculum was then 
transferred to each of six 300ml Erlenmeyer flask containing 50m! of MY production medium and incubated under the 
same conditions for a further 24 hours. At this point 5mg of 4-(tert-butyl)-W-[3-(2-ethoxyethoxy)-1 -methyl-4-(4-methyl- 
phenyl)-1 H-pyrazol-5-yl]benzenesulfonamide (Example 56) disolved in 0.5ml of methanol was added to each of the 
flasks and the fermentation allowed to continue under the same conditions for a further 96 hours. Each flask was then 
extracted with 200mls of ethyl acetate and the combined ethyl acetate solubles concentrated to dryness to give a gum 
solid. 

The crude extract was purified by preparative reversed phase HPLC with a Phenomenex Magelfen™ 5u. C18 column 
(150mm x 21.2mm) in one injection. Using a gradient mobile phase of 85:15 to 15:85 water/methanol from 0 to 25 
minutes at a flow rate of 20ml/min, the product was eluted at 16.5 minutes. The product fractions were concentrated 
under reduced pressure to yield the title compound as a colourless amorphous solid (1.5mg). 
HPLC retention time - Method A; 9.3 minutes. 

6H (300MHz, CDCI 3 : CD 3 OD 3:1) 7.30 (4H, m), 7.05 (2H, d), 6.75 (2H, d), 4.10 (2H, m), 3.60 (2H, m), 3.45 (2H, q), 

3.35 (3H, s), 2.10 (3H, s). 1.30 (6H, s), 1.05 (3H, t) 

m/z (ESI , FTMS) [MH + ] = 502. 1 995; C^H^NgOeS requires 502.2006 

m/z (ESI, FTMS) [MNa + ] = 524.1811; C 25 H 31 N 3 0 6 SNa requires 524.1825 



[0266] 



HO 




O 



70 



EP 1 072 597 A1 



Example 90: 



4- fe/*butyl-AH3^2H[2^hydroxy^^ 

5- yl]benzenesulfonamide 

[0272] 




[0273] To 4-(rer^butyl)-N-[3-{2-[(5-formyl-2-pyrim^ phenyl)-1 H-pyrazo!-5-yl] 

benzenesulfonamide (Example 38) (25mg) in ethanol (0.5ml) at room temperature was added sodium borohydride 
(2mg) the mixture was stirred for 1hr. The reaction was treated with ammonium chloride (aq. sat. 5ml) and extracted 
with diethyl ether (1x5ml, 1x2ml). The organic fraction was dried over magnesium sulfate, filtered and concentrated 
under reduced pressure to yield the title compound as a white solid (20mg). 

$H (300MHz, CDCI 3 ) 8.35 (2H, s). 7.40 (2H, d), 7.05 <2H, d), 6.70-6.80 (4H, m), 4.65 (2H, t), 4.55 (2H, t), 3.80 (3H, s). 
3.70 (2H, 6), 2.10 (3H, s), 1-10 (9H, s) 

miz (thermospray) [MH + ] = 552.1; C 28 H34N 5 0 5 S requires 552.2 
Example 91 : 

W-[3-{2-[(2^romo-5^yrlmldinyl)oxy]ethoxy 
butylbenzenesulfonamlde 

[0274] 




[0275] To 4-tert-butyl-A/-[4-(4-cyanophenyl)-3-(2-hydroxyethoxy)-1 -methyl-1 H-pyrazol-5-yl]benzenesulfonamide 
(Preparation 60) (2700mg) in tetrahydroluran (20ml) at room temperature was added sodium hydride (476mg, 60% 
dispersion in oil), the mixture was stirred for 10 minutes. To the mixture was added dimethylacetamide {5ml) followed 
by 5-chloro-5-bromopyrimidine (1700mg), the mixture was stirred for a further 16 hours. The reaction was treated with 
ammonium chloride (aq. sat. 50ml) and extracted with ethyl acetate (50ml). The organic fraction was dried over mag- 
nesium sulfate, filtered and concentrated under reduced pressure. The residue was purified by column chromatography 
(silica, 100g) eluted with ethylacetate : hexane (1 : 1) to yield the title compound as a white solid (900 mg). 
5h (300MHz, CDCI 3 ) 8.50 (2H, s), 7.40 (2H, d), 7.25 (2H, d), 7.05-7.1 0 (4H, m). 6.75 <1 H, br. s), 4.70 (2H, t), 4.60 (2H, 
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Example 89: 

Preparation of 2-[4-({[3-{2-hydroxyethoxy)-1-m8thyl-4-(4-methylphenyl)-1 W-pyrazol-5-yl]amino}surfonyl) 
phenyl]-2-methylpropanoic acid 

5 

[0270] 



70 



15 




[0271] Amycolata autotrophics ATCC35203 maintained on a 34 strength ATCC172 agar slope was inoculated as a 
loopf ul of spores into a 300 ml Erlenmeyer flasks each containing 50ml of of MY inoculum medium. This was allowed 
to incubate for 2 days at 28°C, 200rpm on an Infers Multitron™ Shaker with 1 " throw. 2mls of this inoculum was then 

2S transferred to each of six 300ml Erlenmeyer flask containing 50ml of MY production medium and incubated under the 
same conditions for a further 24 hours. At this point 5mg of 4-(fert-butyl)-N-[3-(2-methoxyethoxy)-1-methyl-4-(4-meth- 
ylphenyl)-1 W-pyrazol-5-yl]benzenesulfonamide (Example 55) dissolved in 0.5ml of methanol was added to each of 
the flasks and the fermentation allowed to continue under the same conditions for a further 96 hours. Each flask was 
then extracted with 200mls of ethyl acetate and the combined ethyl acetate solubles concentrated to dryness to give 

30 a gum solid. 

The crude extract was purified by preparative reversed phase HPLC with a Phenomenex Magellen™ 5u. C18 column 
(150mm x 21.2mm) in one injection. Using a gradient mobile phase of 85:15 to 15:85 water/methanol from 0 to 25 
minutes at a flow rate of 20ml/min, the product was eluted at 17.0 minutes. The product fractions were concentrated 
under reduced pressure to yield the title compound as a colourless amorphous solid (4.0 mg). 
35 HPLC retention time - Method A; 7.4 minutes. 

8H (300MHz, CDCI 3 : CD 3 OD 3:1) 7.30 (4H, m), 7.05 (2H, d), 6.80 (2H, d), 4.15 (2H, m), 3.60 (2H, m), 3.35 (3H. s), 
3.30 (3H, s), 2.15 (3H, s), 1.35 (6H, s) 

m/z (ESI, FTMS) [MH + ] = 488.1833; C^HgoN^OeS requires 488.1850 
v max ( PE ) 3373, 2968, 1564, 1483, 1399, 1358, 1171, 1134, 1099 



45 



50 
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[0279] The title compound was prepared in a similar manner to Example 92 except that 4-{fert-butyl)-N-(4-(4-fluor- 
ophenyl)-3-(2-hydroxyethoxy)-1 -methyl-1 H- pyrazol-5-ylJbenzenesulfonamide (96mg) (Preparation 62) was substitut- 
ed for 4-(tert-butyl)-AA[3-(2-hydroxyethoxy)-1 -methyl-4-(3-methylphenyl)-i H-pyrazol-5-yl]benzenesulfonamide (Prep- 
aration 61). The desired product was recovered as an off white solid. (41 mg) 

5 H (300MHz. CDCI 3 ) 8.52 (2H, s), 7.00 (2H, d), 7.18 (2H, d), 6.96-6.88 (2H, m), 6.74-6.64 (2H, m), 4.70-4.66 (2H, m), 

4.58-4.44 (2H, m), 3.82 (3H, m), 1.24 (9H, s). 

m/z (electrospray) {MH + ] = 604; C 26 H28BrN 5 0 4 S requires 604.1. 

Example 94: 

A/L[M2-[(5-bromcH2-pyrim^ 
benzenes u If on amide 

[0280] 



Br 




[0281] The title compound was prepared in a similar manner to Example 92 except that 4-(fert-butyl)-A/-[3-(2-hy- 
droxyethoxy)-1-methyl-4-(4-vinylphenyl)-1H-pyrazol-5-yl]benzenesulfonamide (64mg) (Preparation 63) was substi- 
tuted for 4-(tert-butyl)-AH3-(2-hydroxyetooxyH^ 

(Preparation 61) and the amount of sodium hydride, (60% dispersion in oil), used was 12mg. The desired product 
was recovered as an off white solid. (1 2mg). 

5h(300MHz, CDCI3) 8.48 (2H, s), 7.38 (2H, d), 7.12 (2H, d), 7.02 (2H, d), 6.86 (2h, d), 6.72 (1H, s), 6.60-6.48 (1H, m), 
5.62 (1H, d), 5.16, 1H, d), 4.72-4.64 (2H, m), 4.56-4.52 (2H, m), 3.82 (3H. s), 1.10 (9H, s). 
m/z (electrospray) [MH+] = 611 .9; C 28 H 31 BrN 5 0 4 S requires 612.1. 
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t). 3.80 (3H t s), 1.10 (9H, s) 

mte(thermospray) [MH+] = 612.1; C 27 H2 8 BrN 6 0 4 S requires 612.2 
Example 92: 

5 

M[342-[(54>romo-2^yrimidinyl)oxy]ethoxy}-1-m 
benzenesutfonamide 

[0276] 



1S 



20 




[0277] To 4-(fe/t-butyl)-AA[3-(2-hydroxyethoxy)-1 -methyl-4-(3-methylphenyl)-1 H-pyrazol-5-yl]benzenesulfonamide 
(Preparation 61) (101mg) in tetrahydrofuran (2ml) and N.N-dimethylacetamide (0.5ml) at 0°C was added sodium 

25 hydride (20mg of a 60% dispersion in oil) followed by the 5-bromo-2-chloropyrimidine (66mg) The reaction was stirred 
for one hour at 0°C and then at room temperature overnight. Water (3ml) was then added to the reaction followed by 
saturated aqueous ammonium chloride (3ml) and the mixture was extracted with ethyl acetate (3 x 5mls). The combined 
organics were then washed with 1:1 saturated ammonium chloride and water (4 x 15ml) and dried over magnesium 
sulfate, filtered and concentrated under reduced pressure to yield the crude material (1 30mg). The crude material was 

30 purified by HPLC on a 5u. ODS Phenomenex Magellen™ column with a gradient elution of acetonitrile (5% to 95%) 
and 0.1M NH 4 OAc (95% to 5%) to yield the desired product as an off white solid (12mg). 

5 H (300MHz, CDCI 3 ) 8.48 (2H, S). 7.40 (2H, d), 7. 1 4(2H. d), 6.82-6.72 (4H, m), 6.64(1 H, s), 4.72-4.64 (2H, m) t 4.58-4.52 

<2H, m), 3.82 (3H, s), 2.14 (3H, s), 1.22 (9H, s). 

m/z (electrospray) [MHJ+ = 600; C 2 7H 31 BrN s 0 4 S requires 600.1 

35 

Example 93: 



W-[3-{2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy}-4-(4-fluorophenyl)-1 -methyl- 1 H-pyrazoM>-yf]-4-( terf-butyl) 
benzenes u If on amide. 

40 

[0278] 
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[0279] The title compound was prepared in a simitar manner to Example 92 except that 4-(fert-butyl)-A/-[4-(4-fluor- 
ophenyl)-3-(2-hydroxyethoxy)-1 -methyl- 1 H-pyrazol-5-yl]benzenesulfonamide (96mg) (Preparation 62) was substitut- 
ed for 4-(fert-butyl)-A^-[3-(2-hydroxyethoxy)-1 -methyl-4-(3-methylphenyl)-1 H-pyrazol-5-yl]benzenesulfonamide (Prep- 
aration 61). The desired product was recovered as an off white solid. (41 mg) 

5 H (300MHz, CDCIg) 8.52 (2H, s), 7.00 (2H, d), 7.18 (2H, d), 6.96-6.88 (2H, m) t 6.74-6.64 (2H, m), 4.70-4.66 (2H, m) ( 

4.58-4.44 (2H, m), 3.82 (3H, m), 1.24 (9H, s). 

m/z (electrospray) {MH + ] = 604; CaeH^BrNgC^S requires 604.1. 

Example 94: 

N-[3-{2-[(5-bromo-2-py rimidlnyl)oxy]ethoxy}-1 -methyl-4-(4-viny lphenyl)-1 H-pyrazol-5-y l)-4-( fe/T-butyl) 
benzenesutfonamide 

[0280] 




[0281] The title compound was prepared in a similar manner to Example 92 except that 4-(fert-butyl)-N-[3-(2-hy- 
droxyethoxy)-1-methyl-4-(4-vinylphenyl)-1H-pyrazol-5-yl]benzenesulfonamide (64mg) (Preparation 63) was substi- 
tuted for 4-(tert-butyl)-N-[3-(2-hydroxyethoxy)-1 -methyl-4-(3-methylphenyl)-1 H-pyrazol-5-yl]benzenesulfonamide 
(Preparation 61) and the amount of sodium hydride, (60% dispersion in oil), used was 12mg. The desired product 
was recovered as an off white solid. (I2mg). 

5 H (300MHz, CDCI 3 ) 8.48 (2H, s), 7.38 {2H, d), 7.12 (2H, d), 7.02 (2H, d), 6.86 (2h, d), 6.72 (1H, s), 6.60-6.48 (1H, m), 
5.62 (1 H, d), 5.16, 1H. d), 4.72-4.64 (2H, m), 4.56-4.52 (2H, m), 3.82 (3H, s), 1.10 (9H, s). 
m/z (electrospray) [MH + ] = 611.9; C 2 8H 31 BrN 5 0 4 S requires 612:1. 
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Example 95: 

/^4-(4-acetylphenyl)-342-[(5^romcH2-py 
be nzenesu Hon amide 

[0282] 



Br 




[0283] The title compound was prepared in a similar manner to Example 92 except that A/-[4-(4-acetylphenyl)-3- 
(2-hydroxyethoxy)-1-methyl-1H-pyrazol-5-yl]-4-(f0rt-butyl)benzenesulfonamide (80mg) (Preparation 64) was substi- 
tuted for 4-(fert-butyl)-AA[3-(2-hydroxyethoxy)-1 -methyl-4-(3-methylphenyl)-1 Afpyrazol-5-yl]benzenesulfonamide 
(Preparation 61) and the amount of sodium hydride, (60% dispersion in oil), used was 15mg. The desired product 
was recovered as an off white solid. (2mg). 

5h(300MHz, CDCI 3 ) 8.50 (2H, s), 7.60 (2H, d), 7.42 (2H, d), 7.16-7.06 (4H, m), 6.58 (1 H, s), 4.74-4.66 (2H, m), 4.64-4.56 

(2H, m), 3.84 (3H, s), 2.52 (3H, s), 1.18 (9H, s). 

m/z (electrospray) [MH + ] = 628; C 28 H 31 BrN 5 0 6 S requires 628.1 

Example 96: 

A/-[3-{2-[(5-bromo-2-pyrimldinyl)oxy]ethoxy}-4-(3-chlorophenyi)-1 -melhyH W-pyrazol-5-yl]-4-( terf-butyl) 
benzenesurfonamlde 

[0284] 




[0285] To a solution of isobutyl 2-{3-[2-(acetyloxy)ethoxy]-4-iodo-1 -methyl-1 H-pyrazol-5-yl}-2-{[4-(ferf-butyl)phenyl] 
sulfonyljacetate (Preparation 6) (600mg, 0.96mmol) in dioxane (5ml) 3-chlorophenylboronic acid (143mg, 1 .05mmol), 
cesium carbonate (1 .25g, 3.8mmol) and water (1ml) were added. The resulting solution was de-oxygenated by placing 
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it under vacuum and subsequently re-pressurising with nitrogen gas. This process was repeated a further three times. 
Tetrakis(tripnenylphosphine)pa!ladium(0) (20mg) was added and the mixture was degassed following the same process 
as above. The reaction mixture was then heated to reflux for 3 hours. To the reaction mixture ethanol (10ml) and 
aqueous sodium hydroxide (2N, 10ml) were added; the reaction mixture was stirred at room temperature over-night. 

s The reaction mixture was partitioned between saturated aqueous ammonium chloride (1 00ml) and ethyl acetate (50ml). 
The aqueous layer was extracted with ethyl acetate (2x50ml). The organics were combined, dried on magnesium 
sulphate, filtered and concentrated under reduced pressure to yield the crude product. The crude material (100mg) 
was dissolved in tetrahydrofuran (2ml) and N,N-dimethylacetamide (0.5ml), the resulting solution was cooled to 0°C. 
To the solution were added sodium hydride (20mg of a 60% dispersion in oil) followed by 5-bromo-2-chloropyrimidine 

jo (66mg). The reaction was stirred for one hour at 0°C and then at room temperature overnight. Water (3ml) was then 
added to the reaction followed by saturated aqueous ammonium chloride (3ml) and the mixture was extracted with 
ethyl acetate (3 x 5mls). The combined organics were then washed with 1 :1 saturated ammonium chloride and water 
(4 x 15ml) and dried over magnesium sulfate, filtered and concentrated under reduced pressure to yield the crude 
material (141 mg). The crude material was purified by HPLC on a 5u, ODS Phenomenex Magellen™ column with a 

is gradient elution of acetonitrile (5% to 95%) and 0.1 M NH 4 OAc (95% to 5%) to yield the desired product as an off white 
solid (3mg). 

S^SOOMHz. CDCI 3 )8.50 (2H, s), 7.44 (2H, d), 7.16 (2H, d), 6.98-6.86 (4H t m), 6.56 (1H, s). 474-4.68 (2H, m), 4.62-4.56 
(2H, m), 3.84 <3H, s), 1.24 (9H, s). 

m/2 (electrospray) [MH + ] = 620; CaeHagBrClNgC^S requires 620.1. 

20 

Example 97: 

WL(M2-[(5-bromo-2^yrimidinyl)oxy]eth^ 
butyl)benzenesulfonamide 

25 

[0286] 



\ /=\ N C' N 

40 ' \ X ' O 

[0287] The title compound was prepared in a similar manner to Example 92 except that 4-(tert-butyl)-N-{3-(2-hy- 
droxyethoxy)-1 -methyl-4-[4-(trrfluoromethoxy)phenyl]-1 H-pyrazol-5-yl}benzenesuifonamide (98mg) (Preparation 65) 
was substituted for 4-(rert-butyl)-A/ L [3-(2-hydroxyethoxy)-1 -methyl-4-(3-methylphenyl)-1 H-pyrazol-5-yI]benzenesul- 
45 fonamide (Preparation 61) and the amount of sodium hydride, (60% dispersion in oil), used was 17mg. The desired 
product was recovered as an off white solid. (2mg). 

8h(300MHz, CDCI 3 ) 8.50 (2H, s), 7.42 (2H t d), 7.18 (2H t d), 6.96 (2H, d), 6.86 (2H, d), 6.54 (1H, s), 4.72-4.64 (2H, m), 

4.60-4.54 (2H, m), 3.82 (3H, s), 1.26 (9H, s). 

m/z (thermospray) [MHJ+ = 671 .4; C 2 7H28BrF 3 N s 0 5 S requires 671 .5 
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Example 98: 

/^3^2-[(54>romo-2^yrimidinyl)oxy]eth^ W-pyrazol-5-yl}-4-( tort- 

butyl)benzenesulfonamide 

[0288] 



OH 




[0289] Streptomyces rimosus subsp. rimosus ATCC 10970 maintained on a % strength ATCC172 agar slope was 
inoculated as a loopful of spores into a 300 ml Erlenmeyer flask containing 50ml of AS7-H inoculum medium. This was 
allowed to incubate for 2 days at 28°C, 200rpm on an Infors Muttitron™ Shaker with 1" throw. 2mls of this inoculum 
medium was then transferred to each of sixteen 300ml Erlenmeyer flask containing 50ml of AP-5H production medium 
and incubated under the same conditions for a further 24 hours. At this point 20mg of A^-[3-{2-[(5-bromo-2-pyrimidinyl) 
oxy]ethoxyl-1 -methyl-4-(4-methylphenyl)-1 H-pyrazol-5-yl]-4-{fert-butyl)benzenesulfonamide (Example 3) dissolved in 
0.5ml of methanol was added to each of the flasks and the fermentation allowed to continue under the same conditions 
for a further 6 hours. Each flask was then extracted with 200mls of ethyl acetate and the combined ethyl acetate solubles 
concentrated to dryness to give a gum solid, 1 .4 g. 

The crude extract was purified by preparative reversed phase HPLC with a Phenomenex Magellen™ 5u. C18 column 
(150mm x 21.2mm) in two injections. Using a gradient mobile phase of 35% to 20% water/methanol from 1.5 to 20 
minutes at a flow rate of 20ml/min, the product was eluted at 12.3 minutes. The product fractions were concentrated 
under reduced pressure to yield the title compound as a colourless amorphous solid (4.0 mg). 
HPLC retention time - Method A; 13.5 minutes. 

8H (400MHz, CDCIg) 8.50 (2H, s), 7.40 (2H, d), 7.15 (2H, d), 7.00 (2H t d), 6.90 (2H, d), 4.70 (2H, m), 4.60 (2H, s), 
4.55 (2H, m), 3.80 (3H, s), 1.25 (9H, s) 

m/z (ESI) [MH + ] = 616.1211; C 27 H 31 BrNgOgS requires 616.1229 
m/z (ESI) [MNa+] = 638.1050; C^H^BrNgOgSNa requires 638.1049 
v max ( NaC| . film ) 3265 . 2963. 1570, 1549, 1428, 1326, 1167, 1086, 1053 
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Example 99: 

4-[3^(5-bromo-2-pyrimidinyl)o^ 
4-yQbenzoic acid 

5 

[0290] 



Br 

O N 



[0291] Streptomyces lydicus SX1298 maintained on a % strength ATCC172 agar slope was inoculated as a loopfui 
of spores into a 300 ml Erlenmeyer flask containing 50ml of AS7-H inoculum medium. This was allowed to incubate 
for 2 days at 28°C, 200rpm on an Infors Multrtron™ Shaker with 1" throw. 2mls of this inoculum medium was then 

2S transferred to each of four 300ml Erlenmeyer flask containing 50ml of AP-5H production medium and incubated under 
the same conditions for a further 24 hours. At this point 5mg, 10mg, 15 mg, 20mg of W-[3-{2-[(5-bromo-2-pyrimidinyl) 
oxy]ethoxy}-1 -methyl-4-(4-methylphenyl)-1 H-pyra2ol-5-yl]-4-(fert-butyl)benzenesulfonamide (Example 3) dissolved in 
0.5ml of methanol was added respectively to each of the four flasks and the fermentation allowed to continue under 
the same conditions for a further 6 hours. Each flask was then extracted with 200mls of ethyl acetate and the combined 

30 ethyl acetate solubles concentrated to dryness to give a gum solid, 0.05g. 

The crude extract was purified by preparative reversed phase HPLC with a Phenomenex Magellen™ 5u, C18 column 
(150mm x 21 .2mm) in one injection. Using a gradient mobile phase of 35% to 20% (0.1% aqueous trifluoroacetic acid) 
/methanol from 0 to 20 minutes at a flow rate of 20ml/min, the product was eluted at 1 9.0 minutes. The product f ractions 
were concentrated under reduced pressure to yield the title compound as a colourless amorphous solid (84.4 mg). 

35 HPLC retention time - Method A; 1 3.0 minutes. 

8H (300MHz, CDCI 3 ) 8.60 (2H, s), 8.35 (1H ( bs). 7.50 (2H, d), 7.35 (2H, d). 7.00 (2H, d), 6.95 (2H d) ( 4.70 (2H , m), 

4.40 (2H ( m), 3.85 (3H, s), 1.20 (9H, s) 

m/z (ESI) [MH + ] = 630.1016; C 27 H 29 BtN^0 6 S requires 630.1022 
m/z (ESI) [MNa + J = 652.0813; C^HaaBrNsOfiSNa requires 652.0841 

40 




45 



so 



ss 



79 



EP 1 072 597 A1 



Example 100: 

AH^2-[(5^romo-2-pyrimidinyl)oxy]etho 
(2-hydroxy-1 ,1 -dimethylethyl)benzenesurfonamide 

[0292] 



to 



is 



20 




2$ 



30 



35 



40 



[0293] Streptomyces rimosus subsp. rimosus ATCC 10970 maintained on a 14 strength ATCC172 agar slope was 
inoculated as a loopful of spores into a 300 ml Erlenmeyer flask containing 50ml of AS7-H inoculum medium. This was 
allowed to incubate for 2 days at 28°C, 200rprn on an Infors Multitron Shaker with 1" throw. 2mls of this inoculum 
medium was then transferred to each of sixteen 300ml Erlenmeyer flask containing 50ml of AP-5H production medium 
and incubated under the same conditions for a further 24 hours. At this point 20mg of Af-[3-{2-[(5-bromo-2-pyrimidinyl) 
oxy]ethoxy}-1-methyl-4-(4-methylphenyl)-1H-pyrazol-5-yl]-4-(ferf-butyl)benzenesulfonamide (Example 3) dissolved in 
0.5ml of methanol was added to each of the flasks and the fermentation allowed to continue under the same conditions 
for a further 6 hours. Each flask was then extracted with 200mls of ethyl acetate and the combined ethyl acetate solubles 
concentrated to dryness to give a gum solid, 1 .4 g 

The crude extract was purified by preparative reversed phase HPLC with a Phenomenex Magellan™ 5u. C18 column 
(150mm x 21.2mm) in three injections. Using a gradient mobile phase of 35% to 20% (0.1% aqueous trifluoroacetic 
acid)/methanol from 1 .5 to 20 minutes at a flow rate of 20ml/min, the product was eluted at 6.7 min. The product 
fractions were concentrated under reduced pressure to yield the title compound as a colourless amorphous solid 
(30.7mg). 

HPLC retention time - Method A; 6.2 minutes. 

SH (300MHz, CDCI 3 ) 8.50 (2H, s), 7.45 (3H, d), 7.15 (2H, d), 6.95 (4H, m), 4.65 (2H, m), 4.55 (2H, m), 4.50 (2H, s), 
3.85 (3H, s), 3.55 (2H, s), 1.10 (6H, s) 

m/z (ESI) [MNa + ] = 654.1001; C^H^BrNsOgSNa requires 654.0998 



45 



so 



55 
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Example 101: 

AK3-{2-[(5-bromo-2-pyrimldinyl^ 
butyl hydroxy)benzenesulfonamido 

[0294] 



OH 




OH 



[0295] Amycolata autotrophics ATCC35203 maintained on a % strength ATCC1 72 agar slope was inoculated as a 
loopf ui of spores into five 300 ml Erlenmeyer flasks each containing 50ml of of MY inoculum medium. This was allowed 
to incubate for 2 days at 28°C, 200rpm on an Infors Multitron Shaker with 1 " throw. Two mis of this inoculum was then 
transferred to each of sixty 300ml Erlenmeyer flask containing 50ml of MY production medium and incubated under 
the same conditions for a further 24 hours. At this point 20mg of AA[3-{2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy}-1 -methyl- 
4-(4-methylphenyl)-1H-pyrazol-5-yl]-4-(tert-butyl)benzenesulfonamide (Example 3) dissolved in 0.5ml of methanol 
was added to each of the flasks and the fermentation allowed to continue under the same conditions for a further 6 
hours. Each flask was then extracted with 200mls of ethyl acetate and the combined ethyl acetate solubles concentrated 
to dryness to give a gum solid, 1 .35 g. 

The crude extract was purified by preparative reversed phase HPLC with a Phenomenex Magellen™ 5u,C18 column 
(150mm x 21.2mm) in six injections. Using a gradient mobile phase of 35% to 20% water/methanol'from 1.5 to 20 
minutes at a flow rate of 20ml/min, the product was eluted at 7.3 minutes. The product fractions were concentrated 
under reduced pressure to yield the title compound as a colourless amorphous solid (120.9mgj. 
HPLC retention time - Method A; 6.4 minutes. 

8H (300MHz, de DMSO) 8.65 (2H, s), 7.40 (2H, d), 7.20 (2H, d), 7.15 (2H, d), 6.95 (2H, d), 4.60 (2H, m), 4.45 (2H, m), 
4.40 (2H, s), 3.50 (3H, s), 1.40 (6H, s) 

m/z (ESI) [MH + ] = 646.0940; C^H^BrNgOyS requires 646.0971 

m/z (ESI) [MNa + ] = 668.0773; C^HagBrNsC^SNa requires 668.0791 

v max (KBrdisc) 3290, 3056, 2970, 1727, 1576, 1557, 1457, 1420, 1321, 1165 
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Example 102: 

2-[4^fl3-{2-[(5-bromo-2^yrimidinyl)oxy^^ W-pyrazol-5-yf]amino} 
su If ony l)phenyl]-2-methy Ipropyl acetate 

5 

[0296] 




[0297] Streptomyces rimosus subsp. rimosus ATCC 10970 maintained on a % strength ATCC172 agar slope was 
inoculated as a toopful of spores into a 300 ml Erlenmeyer flask containing 50ml of AS7-H inoculum medium. This was 

2S allowed to incubate for 2 days at 28° C, 200rpm on an Infors Multitron Shaker™ with 1 0 throw. 2mls of this inoculum 
medium was then transferred to each of sixteen 300ml Erlenmeyer flask containing 50ml of AP-5H production medium 
and incubated under the same conditions for a further 24 hours. At this point 20mg of A^[3-{2-[(5-bromo-2-pyrimidinyl) 
oxy]ethoxy}-1 -methyl-4-(4-methylphenyl)-1 H-pyrazol-5-yl]-4-(fe/t-butyt)benzenesulfonamide (Example 3) dissolved in 
0.5ml of methanol was added to each of the flasks and the fermentation allowed to continue under the same conditions 

30 for a further 6 hours. Each flask was then extracted with 200m!s of ethy! acetate and the combined ethyl acetate solubles 
concentrated to dryness to give a gum solid, 1.4 g. 

The crude extract was purified by preparative reversed phase HPLC with a Phenomenex Magellen™ 5|i C18 column 
(1 50mm x 21 .2mm) in seven injections. Using a gradient mobile phase of 35% to 20% water/methanol from 1 .5 to 20 
minutes at a flow rate of 20ml/min, the product was eluted at 16.5 minutes. The product fractions were concentrated 
35 under reduced pressure to yield the title compound as a colourless amorphous solid (4.7mg). HPLC retention time - 
Method A; 16.9 minutes. 

8H (300MHz, CDCI 3 ) 8.50 (2H, s), 7.40 (2H. d), 7.15 (2H, d), 6.85 (2H, d), 6.75 (2H, d), 4.65 (2H, m), 4.55 (2H, m), 
4.00 (2H, s), 3.80 (3H, s), 2.25 (3H, s), 2.00 (3H, s), 1.30 (6H, s) 
m/z (ESI) [M+H] + ~ 660.1308; C 29 H 3 3BrN 3 0 6 S requires 660.1314 
40 m/z (ESI ) [M+Na] + = 680. 1 1 23; CggHgaBrNaOeSNa requires 680. 1 1 54 

v max (NaCI, film) 3270, 2966, 1738. 1570, 1427, 1326, 1244, 1168, 1085, 1044 
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Example 103: 

WK4-(1,3-tenzodioxol-5-yl)-M2^5-chlo^ 
2-pyridinesulfonamide 

5 

[0298] 




20 [0299] In an oven-dried flask a solution of tetrahydrofuran (50mi) and dimethylacetamide (3mt) was treated with 
sodium hydride as a 60% dispersion in oil (460mg) under an atmosphere of nitrogen. The reaction was stirred for 5min 
and then treated with AH4-(1,3-benzodioxoi-5-yl)-3-(2-hydroxyethoxyH 

inesutfonamide (1 .0g) (Preparation 66). The reaction was stirred for 3h and was then treated with 2-chloro-5-(meth- 
ylsulfonyl)pyrimidine (460mg). After stirring for a further 3h the reaction mixture was concentrated and the residue was 
25 partitioned between water (1 00ml) and ethyl acetate (1 00ml). The aqueous was extracted with ethyl acetate (3 X 75ml) 
and the combined organics were dried over sodium sulfate. The solvent was removed and the crude residue was 
purified on a silica (40g) column eluting with 20% ether in dichloromethane rising to 45% ether in dichloromethane to 
yield the title compound as an off-white foam (560mg). 

$H (400MHz, CDCI 3 ) 1.25 (m, 6H), 2.90 (m, 1H), 3.80 (s, 3H), 4.55 (m, 2H), 4.70 (m, 2H), 5.85 (s, 2H), 6.50 (s, 3H), 
30 7.45 (m, 1 H), 7.55 (m, 1 H), 8.20 (m, 1 H), 8.40 (s, 2H) 

m l 2 (thermospray) [MH + ] = 573.5; CasHaeCINgOsS requires 573.1 

Example 104: 

35 W-(4-(1 ,3-benzodloxol-5-yl)-3-{2-[(5-chloro-2-pyrJmidlnyl)oxy]ethoxy}-1 -methyl- 1 W-pyrazol-5-yl)-5-(2-hydroxy- 
1-methylethyl)-2-pyrid1nesutfonamlde 

[0300] 



45 



50 




ss [0301] Streptomyces rimosus subsp. rimosus ATCC 10970 maintained on a % strength ATCC172 agar slope was 
inoculated as a loopful of spores into a 300 ml Erlenmeyer flask containing 50ml of AS7-H inoculum medium. This was 
allowed to incubate for 2 days at 28°C ( 200rpm on an Infors Multitron Shaker™ with V throw. 2mls of this inoculum 
medium was then transferred to each of twenty 300ml Erlenmeyer flask containing 50ml of AP-5H production medium 
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and incubated under the same conditions for a further 24 hours. At this point 5mg of A/-(4-(1,3-benzodioxol-5-yl)-3-{2- 
[(5-chtoro-2-pyrtmidinyl)oxy]ethoxy}-1-methyl-1 H-pyra20l-5-yl)-5-isopropyl-2-pyridinesulfonamide (Example 103) dis- 
solved in 0.5ml of methanol was added to each of the flasks and the fermentation allowed to continue under the same 
conditions for a further 96 hours. Each flask was then extracted with 200mls of ethyl acetate and the combined ethyl 
acetate solubles concentrated to dryness to give a gum solid. 

The crude extract was purified by preparative reversed phase HPLC with a Phenomenex Magellen™ 5p. C1 8 column 
(150mm x 21.2mm) in one injection. Using a gradient mobile phase of 85:15 to 15:85 water/methanol from 0 to 25 
minutes at a flow rate of 20ml/min, the product was eluted at 16,0 minutes. The fractions containing product were 
further purified using a Phenomenex Lichrosphere™ 5|i DIOL column (250mm x 21.2mm) in one injection. Using an 
isocratic mobile phase of 40:60 isopropanotfdichloromethane, the product was eluted at 7.2 minutes. The product 
fractions were concentrated under reduced pressure to yield the title compound as a colourless amorphous solid (8.4 
Tig). 

HPLC retention time - Method A; 5.5 minutes. 

6H (400MHz, CD 3 OD) 8.50 (2H, s); 8.20 (1H. s); 7.55 (2H, m); 6.60 (2H, m); 6.45 (1H, d); 5.85 (2H, s); 4.70 (2H, m); 
4.50 (2H, m); 3.75 (3H, s); 3.55 (2H, d); 2.85 (1H, m); 1.15 (3H, d) 
m/z (ESI) [MH + J = 589.1267; CaaH^CINgOjS requires 589.1272 
m/z (ESI) [MNa + ] = 611.1101; C^H^CINfiOySNa requires 611.1092 
v max ( p E) 3239 - 2 9 49 . 1 580. 1427, 1326, 1232, 1176, 1041. 

Example 105: 

2-[(4^1,3-benzodioxol-5-yl)-5-{[(5-ieopropyl-2-py 
acetate 

[0302] 




2-(4-lsopropyl)pyridinesulphonyl chloride (4.19g) was added to a solution of 4-dimethylaminopyridine (2.39g) in pyri- 
dine (15ml) at 0°C. A solution of 2-{[5-amino-4-(1 ,3-benzodbxol-5-yl)-1-methyl-1 H-pyrazol-3-yl]oxy}ethyl acetate 
(Preparation 33) in pyridine (20ml) was added to the mixture. The reaction was allowed to rise to room temperature 
and left to stir for 16 hours. The mixture was treated with citric acid (10% aq., 500ml) and extracted with ethyl acetate 
(2x250ml). The combined organic phases were washed with brine (250ml), dried over magnesium sulfate, filtered and 
evaporated under reduced pressure. The residue was purified by column chromatography on si lea (300g) eluted with 
a gradient of ethyl acetate : hexane (2 : 1 to 1:0) to yield the title compound as a yellow solid (2.28g). 
6h (300MHz, CDCI 3 )8.20 (1H, s), 7.95 (1H, br), 7.60 (1H, d), 7.45 (1H, d), 6.50 (3H, s), 5.85 (2H, s), 4.35 (2H, t), 4.10 
(2H, t), 3.80 (3H, s), 2.90 (1H, sept), 1.25 (6H, d), 2.10 (3H, s). 
m / 2 (thermospray) [MH + ] = 503.0; C^H^N^tS requires 503.1 
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Example 106: 

JV-[3-{2-[(5^hloro-2^yrimidlnyl)oxy]etto 
1-methylethyl)-2-pyridinesulfonamide 

5 

[0303] 



10 



HO 

15 



20 

[0304] Str&ptomyces rimosus subsp. rimosus ATCC10970 maintained on a 1 4 strength ATCC172 agar slope was 
inoculated as a loopf ul of spores into a 300 ml Erlenmeyer flask containing 50ml of AS7-H inoculum medium. This was 
allowed to incubate for 2 days at 28°C, 200rpm on an Infors Multitron Shaker™ with 1" throw. 2mls of this inoculum 

25 medium was then transferred to each of twenty 300ml Erlenmeyer flask containing 50ml of AP-5H production medium 
and incubated under the same conditions for a further 24 hours. At this point 5mg of A/-(4-(1 ,3-ben2odioxol-5-yi)-3-{2- 
[{5-chtoro-2-pyrimidinyl)oxy]ethoxy}-1-methyl-1 H-pyrazol-5-yl)-5-isopropyl-2-pyridinesulfonamide (Example 103) dis- 
solved in 0.5ml of methanol was added to each of the flasks and the fermentation allowed to continue under the same 
conditions for a further 96 hours. Each flask was then extracted with 200mls of ethyl acetate and the combined ethyl 

30 acetate solubles concentrated to dryness to give a gum solid. 

The crude extract was purified by preparative reversed phase HPLC with a Phenomenex Magellen™ 5u. C18 column 
(1 50mm x 21 .2mm) in one injection. Using a gradient mobile phase of 85% to 1 5% water/methanol from 0 to 25 minutes 
at a flow rate of 20ml/min, the product was eiuted at 1 6.0 minutes. The fractions containing product were further purified 
using a Phenomenex Lichrosphere™ 5u. DIOL column (250mm x 21.2mm) in one injection. With an isocratic mobile 

35 phase of 40% isopropanol/dichloromethane, the product was eiuted at 9.8 minutes. The product fractions were con- 
centrated under reduced pressure to yield the title compound as a colourless amorphous solid (5.2 mg). 
5H (400MHz, CD 3 OD) 8.50 (2H, s), 8.15 (1H. s), 7.50 (2H, s) ( 6.55 (1H, m), 6.40 (1H, m), 6.35 (1H, m), 4.70 (2H, m), 
4.50 (2H, m), 3.75 (3H, s), 2.90 (1H, sept), 1.25, (6H, d) 
m/z (ESI) [MH + ] = 561.1307; C 24 H26CIN 6 0 6 S requires 561.1323 

40 m/z (ESI) [MNa + ] = 583.1085; C 24 H25CIN 6 0 6 SNa requires 583.1143 
v max (PE) 3231, 2964, 1580, 1427, 1327, 1267, 1178, 937 




45 



50 



55 
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Example 107: 

4-( tort-Butyl)- AH3-methoxy^2-methox^ 
5 [0305] 



TO 



15 




20 [0306] A solution of 3-methoxy-4-(2-methoxyphenoxy)-1-methyl-1H-pyrazol-5-amine (Preparation 68) (45mg), 
(4-tert-butyl)benzenesulfonamide (42mg) and 4-dimethylaminopyridine (22mg) in dry pyridine (2ml) was stirred at room 
temperature for 16 hours. A further aliquot of (4-terf-butyl)benzenesulfonamide (42mg) was added to the reaction 
mixture and stirring at room temperature was continued for a further 24 hours. The reaction mixture was diluted with 
ethanol (2ml) and 1 .0M aqueous sodium hydroxide solution (4ml) and was then stirred at room temperature for 4 hours. 

25 The mixture was diluted with aqueous 1 .OM hydrochloric acid (20ml) and then extracted with ethyl acetate (3 x 15ml). 
The combined organic extracts were washed with aqueous 1.0M hydrochloric acid (20ml), dried (magnesium sulfate) 
and then concentrated under vacuum. The residue was purified by chromatography on silica (5g) using 40% ethyl 
acetate/ pentane as eluant to give the title compound as an off-white solid (27mg), R f 0.85 (ethyl acetate), m.p. 187.6°C. 
6 H (300MHz, CDCI 3 ) 7.67 (2H, d), 7.29 (2H, d), 7.00 - 6.93 (1H, m), 6.87 - 6.71 (4H, m), 3.83 (6H, s), 3.77 (3H t s), 1 .24 

30 (9H, s) 

m/z (El) [MH + ] = 446.1757 ; C^H^^OgS requires 446.1750 
v max(P o| y eth y |en e card) 3269, 2928, 2849, 1540, 1500, 1462cm" 1 

Example 108: 

35 

/v-[1-benzyl-3-(2-hydroxyethoxy)-4-(4-m^ 
[0307] 

40 



45 



SO 




[0308] To a stirring solution of 2-{[1 -benzyl-5-(bis{[4-(tert-butyl)phenyl]sulfonyl}amino)-4-(4-methylphenyl)-1 H-pyra- 
zol-3-yl]oxy}ethy! acetate (Preparation 40) (1 .01 g) in ethanol (20ml) was slowly added sodium hydroxide solution (2M, 
2ml). The reaction mixture was left stirring at room temperature overnight. The solvent was removed in-vacuo and the 
residue was taken up in ethyl acetate (30ml) and washed with water (15ml) followed by brine (15ml). It was then dried 
(MgS0 4 ) and the solvent removed in-vacuoto yield the crude material as a yellow oil (ca.lg). Purification was achieved 
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using the Biotage™ Flash 40 system (silica. 90g) with a gradient elutton of hexane (75% to 65%) and ethyl acetate 
(25% to 35%) to yield the title product as a yellow solid (250mg). 

8H (400MHz, CDCI 3 ) 7.40(2H, d), 7.30 - 7.40(3H, m), 7.25(2H, d), 7.15(2H ( d), 6.80 - 6.95(4H, m), 6.55(1 H, br), 5.40 
(2H, s), 4.30 - 4.35(2H, m), 3.80 - 3.90(2H, m). 3.05(1 H. t), 2.25(3H, s), 1.25(9H, s). 
5 «/ 2 (thermospray) [MH+] = 520.6; C^H^N^S requires 51 9.7. 

Example 109: 

A^[1-benzyl-3-{24(5-chloro-2-pyrimidinyl)oxy^ 
10 benzenesulfonamide 

[0309] 



a 




30 



[0310] To a stiring solution of A^[l.benzy!-3-(24iydroxyethoxy)-4-(4-methylphenyl)-1H-pyrazol-5-yn-4-(rerf-butyl) 
benzene sulfonamide (Example 108) (50mg) in tetrahydrofuran (1ml) was added sodium hydride (8mg of a 60% dis- 
persion in oil) and the reaction mixture stirred for 15 minutes. After which time a solution 5-chloro-2-(methylsulfonyl) 

35 pyrimidine (21 mg) in tetrahydrofuran (1ml) and dimethylformamide (0.2ml) was added to the reaction mixture and this 
was left stirring at room temperature for three days. The reaction mixture was diluted with water (50ml) and extracted 
into ethyl acetate (2 x 50ml). The combined organics were washed with brine (30ml), dried (NagSC^) and the solvent 
removed in vacuo to yield the crude material. This was purified using the Biotage™ Flash 1 2 system (silica, 1 2g) with 
a gradient elution of hexane (100% to 50%) and ethyl acetate (0% to 50%) to yield the title product as a white solid 

40 (27mg). 

8H (400MHz, CDCI3) 8.40(2H, s), 7.40(2H, d), 7.20 - 7.35(5H, m), 7.15(2H, d), 6.80(4H, s), 6.35(1H, br), 5.40(2H, s), 

4.70(2H, t). 4.55(2H, t), 2.20(3H, s), 1.25(9H, s). 

m / z (thermospray) [MH + ] = 632.4; C^HagCINgC^S requires 632.2. 
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Preparation 1: 

4-(fert-butyl)-f^[4-(fe^butyl)phe^ 
pyrazol-5-yQbenzenesutfonamide 

[0311] 




[0312] To 1-methyl-4-(4-rnethylphenyl)-3-(2-phenoxyethoxy)-1H-pyrazol-5-amine (Preparation 2) (105mg) in 
dichloromethane (5ml) at room temperature was added 4-fert-butylbenzenesulfonylchloride (265mg), tetrabutylammo- 
nium hydrogen sulfate (28mg) and potassium hydroxide (265mg). The mixture was sonicated for 3hrs. The reaction 
was diluted with water (10ml) and extracted with ethyl acetate (10ml). The organic fraction was dried over magnesium 
sulfate, filtered and concentrated under reduced pressure. The residue was purified by column chromatography silica 
(10g) eluted with dichloromethane to yield the title compound as a white solid (101mg). 

Sh (300MHz. CDCI 3 ) 7,80 (4H, d), 7.40 (4H, d), 6.90-7.35 (9H, m). 4.60 (2H, t), 4.35 (2H. t), 3.10 (3H, s), 2.15 (3H, s), 
1.15 (18H, s). 

m / z (thermospray) [MH+] = 716.3; C^H^NaOgSg requires 716.3 
Preparation 2: 

1 -methyl-4-(4-methylphenyl)-3-(2-phenoxyethoxy)-1 H-pyrazol-5-amlne 
[0313] 




[0314] To 5-amino-1-methyl-4-(4-methylphenyl)-1H-pyrazol-3-ol (Preparation 3a) (50mg) in dimethylformamide 
(2ml) at room temperature was added sodium hydride (60% dispersion in oil, 10mg) and p-bromophenetole (49.5mg). 
The mixture was stirred for 2hrs. The reaction was diluted with water (10mt) and extracted with ethyl acetate (10ml). 
The organic fraction was dried over magnesium sulfate, filtered and concentrated under reduced pressure. The residue 
was purified by column chromatography on silica (10g) eluted with ether to yield the title compound as a white solid 
(20mg). 

5h (300MHz, CDCI3) 7.10-7.40 (4H, m), 7.15 (2H, d), 6.85-7.00 (3H, m), 4.55 (2H, t), 4.30 (2H, t), 3.65 (2H, br. s), 3.55 
(3H, s), 2.35 (3H, s). 

m/z (thermospray) [MH + ] = 324.2; C^H^IV^C^ requires 324.2 
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Preparation 3: 



(3a) 5-amino-1 -methyl-4-(4-methy1phenyl)-1 H-pyrazol-3-ol 



(3b) 3-amino-1 -methyl-4-(4-methylphenyl)-1 W-pyrazol-5-ol 



[0315] 




3a 



3b 



[0316] To ethyl (4-methylphenyi)cyanoacetate {Synthesis, 1985, 5, 506) (22.5g) in ethanol (150ml) at room temper- 
ature was added methylhydrazine (8.8ml) dropwise over 30 minutes the mixture was heated to reflux temperature for 
20hrs. The reaction was evaporated to dryness. The residue was recrystalised in ethanol to yield the title compound 
(3a) as a white solid (8.3g). The filtrate was taken, concentrated under reduced pressure and purified by column chro- 
matography (silica, 500g) eluted with dichloromethane : methanol (10 : 1) to yield the title compound (3b) as a white 
solid (855mg). 

(3a): 5 H (300MHz, d 6 DMSO) 9.40 (1H, br s), 7.40 (2H, d), 7.05 (2H, d), 5.60 (2H, br. s), 3,10 (3H, s), 2.25 (3H, s). 
m/z (thermospray) [MH + ] =204.2; C 11 H 13 N 3 0+ H requires 204.1 

(3b): 5 H (300MHz. dg DMSO) 9.00 (1H, br. s), 7.45 (2H, d), 7.05 (2H, d). 6.10 (2H, br. s), 3.30 (3H. s), 2.25 (3H, s). 
m/z ( thermospray) [MH + ] =204.2; C n H 14 N 3 0 requires 204. 1 

Preparation 4: 

2-fl5-(bls{[4-(fert-butyl)phenyl]sulfon 
acetate 



[0318] To 2-{[5-amino-1-methyl-4-(4-methylphenyl)-1H-pyrazol-3-yl]oxy}ethyl acetate (Preparation 5) (100mg) in 
dichloromethane (3ml) at room temperature was added 4-tert-butylbenzenesutfonylchloride (88mg), tetrabutylammo- 
nium hydrogen sulfate (14mg) and potassium hydroxide (42mg), the mixture was sonicated for 3hrs. The reaction was 
diluted with water (10ml) and extracted with ethyl acetate (10ml). The organic fraction was dried over magnesium 



[0317] 




89 



EP 1 072 597 A1 



sulfate, filtered and concentrated under reduced pressure. The residue was purified by column chromatography (silica, 
10g) eluted with dichloromethane to yield the title compound as a white solid (80mg). 

6h (300MHz, CDCI 3 ) 7.80 (4H, d), 7.40 (4H, d), 6.35 (2H, d),6.85 (2H, d), 4.35-4.45 (4H, m), 3.10 (3H, s), 2.15 (3H ( 
s), 2.05 (3H, s), 1.35 (18H, s). 

5 

Preparation 5: 

2-{[5-amino-1-methyl-4-(4-methylphenyl>-1 H-pyrazol-3-yl]oxy}ethyl acetate 
10 [0319] 




[0320] To 5-amino-1 -methyl-4-(4-methylphenyl)-1 H-pyrazol-3-ol (Preparation 3a) (250mg) in dimethyl formamide 
25 (5ml) at room temperature was added potassium carbonate (510mg) and 2-bromoethyl acetate (205mg), the mixture 
was stirred for 16hrs. The reactbn was diluted with water (60ml) and extracted with ethyl acetate (3 x 30ml). The 
organic fractions were combined, washed with water (2 x 30ml) and brine (30ml) and dried over magnesium sulfate, 
filtered concentrated under reduced pressure. The residue was purified by column chromatography (silica, 30g) eluted 
with ethyl acetate : hexane (1 : 1) to yield the title compound as a white solid (151 mg). 
30 (300MHz, CDCI 3 ) 7.35 (2H, d), 7.15 (2H, t), 4.05 (4H, s), 3.60 (2H, br. s), 3.55 (3H, s). 2.35 (3H, s), 2.05 (3H, s). 

m/z (thermospray) [MH + ] = 290.4; C 15 H 2 oN30 3 requires 290.2 

Preparation 6: 

35 isobuty 1 2-{3-[2-(acetyloxy)ethoxy>4-iodo- 1 -methyl-1 H-pyrazol-5-yl}-2-{[4-( fert-buty!)phenyl]sulfonyl}acetate 
[0321] 



40 



45 




[0322] To 2-{[5-({[4-(tert-butyl)phenyl]surfonyl}amino)-4-iodo-1 -methyl-1 H-pyrazol-3-ylJoxy}ethyl acetate (Prepara- 
tion 7) (2g) in solution in dichbromethane (50ml) was added pyridine (0.51ml) followed by isobutyl chloroformate 
(0.75ml) dropwise. The reaction mixture was stirred at room temperature for 45 minutes. The solution was concentrated 
under reduced pressure to yield the crude product as a green sticky oil (2.6g) which was purified by flash chromatog- 
raphy on silica eluted with hexane : ethyl acetate (1:5 to 3:5) to yield the desired product as a pale green solid (30g). 
Sh (300MHz, CDCI3) 8.08 (2H, d), 7.58 (2H, d), 4.40 (4H, s), 3.99-3.85 (1H, m), 3.80 (3H, s), 1.92-1.81 (1H, m), 1.22 
(9H, s), 0.82-0.76 (6H, m). 

m / z (thermospray) [MH+] = 622.5; CaaHaalNaOyS requires 622. 1 
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Preparation 7: 



2^5^flH*e/frbutyl)phenyQ8uWonyl}amin^ acetate 



5 



[0323] 



10 



is 




[0324] To 2-{[5-({[4-(fert-butyl)phenyl]sulfo^ acetate (Preparation 8) 

(1 .15g) in solution in tetrahydrofuran (200ml) was added portionwise N-iodosuccinimide (18g), at room temperature. 

20 The reaction mixture was stirred at room temperature for 2 hours. The reaction was then diluted with ethyl acetate 
(150ml), water (50ml) and brine (50ml). A 1M solution of sodium metabisulphite (100ml) was added and the organic 
layer separated. The organics were washed successively with a diluted solution of sodium metabisulphite (100ml) and 
then brine (50ml). The solution was dried on magnesium sulfate, filtered and concentrated under reduced pressure to 
yield the desired product as an off pink solid (33. 6g) 

25 ^ (300MHz, CDCI 3 )) 7.68 (2H, d), 7.51 (2H, d), 7.23 (4H, s), 4.38 (4H, s), 3.84 (3H. s). 2.08 (3H, s), 1 .34 (9H, s). 
mte(thermospray) [MH + ] = 522.0; C 18 H 2 5lN 3 0 5 S2 requires 522.1 

Preparation 8: 

30 2-{[5-({[4-(fert-butyl)pheny0su1fonyl}amlno)-1-methyl-1 H-pyrazol-3-yl]oxy}ethyl acetate 



[0326] To tert-butyi 3-[2-(acetyloxy)ethoxy]-5-({[4-(f0rt-butyl)phenyl)sulfony!}amino)-1 -methyl-1 H-pyrazole-4-car- 
boxylate (Preparation 9) (1 .48g) in dichloromethane (20m!) was added trifluoroacetic acid (10ml), at room temperature. 

45 The reaction mixture was stirred at room temperature for 2.5 hours and then refluxed for 3 hours. The reaction mixture 
was then diluted with a saturated solution of aqueous ammonium chloride (20ml), and the aqueous was then extracted 
with ethyl acetate (2 x 20ml). The organics were dried with magnesium sulfate, filtered and concentrated under reduced 
pressure. The crude material was purified by chromatography on a suction column packed with silica eluted with ethyl 
acetate : hexane (3:5) to yield the desired product as an off white solid (200mg). 

SO 6h (300MHz, CDCI 3 ) 7.71 (2H, d), 7.52 (2H, d), 5.20 (1H. s), 4.38-4.30 (2H, m), 4.30-4.22 (2H, m), 3.60 .<3H, s), 2.08 
(3H, s), 1.38 (9H, s). 

m/z (thermospray) [MH + ] =396.1; C 18 H2sN 3 0 5 S requires 396.2 



[0325] 



35 



40 
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Preparation 9: 

fert-butyl 3-[2-(acetyloxy)ethoxy]-5-({[4-( ferf-butyl)phenyl]sulfonyl}amino)-1 -methyl-1 H-pyrazote- 
4-carboxylate 

[0327] 




[0328] To fert-butyl 3-[2-(acetyloxy)ethoxy]-5-amino-1 -methyl-1 W-pyrazole-4-carboxylate (Preparation 10) (70g) in 
solution in tetrahydrofuran (1lit.) at 0 o C was added sodium hydride (20. 2g of a 60% dispersion in oil). The reaction 
mixture was stirred at room temperature for one hour and then 4-(tert-butyl)benzenesulfonyl chloride (58.88g) was 
added dropwise. The reaction mixture was stirred at room temperature overnight and was then diluted with water 
(200ml) at 0°C, followed by a saturated solution of ammonium chloride (200ml) while allowing the mixture to warm to 
room temperature. The white precipitate was filtered off and disposed of. The aqueous and organic layers were sep- 
arated and the aqueous extracted with ethyl acetate (1 00ml). The combined organ ics were dried on magnesium sulfate, 
filtered and concentrated under reduced pressure. The crude was purified by chromatography on a suction column 
packed with silica eluted with ethyl acetate : hexane (1:4) to yield the desired product as white solid (16g). 
5h (400MHz, CDCI 3 ) 7.60 (2H ( d), 7.44 (2H, d), 4.38 (4H, s), 3.82 (3H, s), 2.05 (3H, s), 1.30 (9H, s), 1.25 (9H, s). 
m/z (positive ion electrospray) [MH+] = 496.1; C23H34N3O7S requires 496.2 

Preparation 10: 

fert-butyl 3-[2-(acetyloxy)ethoxy]-5-amlno-1-methyH H-pyrazole-4-carboxylate 
[0329] 




[0330] To tert-butyl 5-amino-3-(2-hydroxyethoxy)-1 -methyl-1 tf-pyrazole-4-carboxylate (Preparation 1 1 ) (60g) in tet- 
rahydrofuran (500ml), under nitrogen and at room temperature, was added triethylamine (41 .7ml), 4-dimethylaminopy- 
ridine (400mg) followed by acetic anhydride (28.6ml) dropwise. The reaction was stirred at room temperature overnight 
and was then concentrated under reduced pressure. The residue was diluted with ethyl acetate (300ml) and washed 
with brine (2 x 100ml). The organics were dried with magnesium sulfate, filtered and concentrated under reduced 
pressure to yield the desired product as white solid (71 g). 
5h (400MHz, CDCI3) 4.40-4.28 (4H, m), 3.40 (3H, s), 2.05 (3H, s), 1.50 (9H, s). 
m l z (thermospray) [MH + ] = 300.1 ; C^H^N^Og requires 300.2 
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Preparation 11: 

terf-butyl 5-amino-3-(2-hydroxyethoxy)-1-methyl-1 W-pyrazole-4-earboxylate 
5 [0331] 



w 




[0332] The tert-butyl 2-cyano-2-(1 ,3-dtoxolan-2-ylidene)acetate (Synthesis, 1 988, 981 ) (48.5g) and methyl hydrazine 
(1 5ml) were dissolved in methanol (400ml) and the reaction refluxed for 3 hours. The reaction was concentrated under 
reduced pressure to yield the desired product as a beige gum (65g). 
20 5 H (300MHz, CDCi 3 ) 4.33-4.27 (2H, m), 3.97 (2H, bs), 4.33-4.27 (2H, m), 3.92-3.82 (2H, m), 3.42 (3H, s), 1 .52 (9H. s). 
m / z (thermospray) [MH + ] = 257.9; C^H^NaC^ requires 258.1 

Preparation 12: 

25 4-(/erf-butyl)-N-{3-(2-hydroxyethoxy)-1 -methyl-4-[4-(trif luoromethyl)pheny l]-1 W-pyrazol-5-yl}- /¥•[ 
(2-methoxyethoxy)methyQbenzenesulfonamide 

[0333] 




45 [0334] To 2-({5-{{[4-(tert-butyl)phenyl]sulfonyl}[(2-methoxyethoxy)methyl]amino}-1-methyl-4- [4-(trifiuoromethyl) 
phenyl]-1 H-pyrazol-3-yl} oxy)ethyl acetate (Preparation 13) (200mg) in methanol (20ml) was added a solution of po- 
tassium carbonate (90mg) in water (5ml), at room temperature. The reaction mixture was stirred at room temperature 
for 1.5 hours. The reaction mixture was stripped down and the residue partitioned between ethyl acetate (15ml) and 
water (1 5ml). The aqueous layer was extracted with ethyl acetate (2 x 15ml). 

50 The combined organics were back-washed with brine (1 5ml). The solution was dried over magnesium sulfate, filtered 
and concentrated under reduced pressure to yield the desired product as an off white solid (170mg). 
5h (300MHz, CDCI 3 ) 7.52 (2H, d). 7.48-7.21 <4H, m). 5.27 (1H, d), 4.98 (1H, d), 4.22-4.18 (2H,m), 3.98-3.92 (3H, m), 
3.80-3.70 (4H, m), 3.55-3.50 (2H, m), 3.38 (3H, s), 1.22 (9H, s). 
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Preparation 13: 

2-({5-{{[4-(tert-butyl)phenyl]surf onyl}[(2-methoxyethoxy)methyl] amino}-1 -methyl-4-[4-<tr rf I uoromethyl) 
phenyl)- 1 H-pyrazoI-3-y l)oxy)ethyl acetate 

[0335] 




[0336] To 2-[(5-{{[4-(f0rt-butyl)phenyl]sulfonyl}[(2-methoxyethoxy)methyl]amino}-4-iodo-1 -methyl- 1 H-pyrazol-3-yl) 
oxy]ethyl acetate (Preparation 14) (300mg) in solution in toluene (5ml) were successively added ethanol (1 ml), cesium 
carbonate (805mg) in water (2ml), and 4-(trifluoromethyl)phenylboronic acid (187mg) at room temperature. The reac- 
tion mixture was degassed (vacuum followed by nitrogen atmosphere). This operation was repeated 5 times. The 
tetrakis(triphenylphosphine)-palladium(0) (15mg) was then added and the reaction mixture degassed twice. The reac- 
tion mixture was refluxed for 1 .5 hours and then cooled to room temperature and concentrated under reduced pressure. 
The residue was partitioned between ethyl acetate (20ml) and a saturated solution of sodium carbonate (20ml). The 
organic layer was separated and washed with a saturated solution of sodium carbonate (10ml) and then brine (10ml). 
The solution was dried on magnesium sulfate, the solution filtered on celite and concentrated under reduced pressure. 
The crude material was purified by chromatography on a suction column packed with silica eluted with ethyl acetate : 
hexane (1 :2 to 3:1 gradually) to yield the desired product as an off white solid (200mg). 

Sh (300MHz, CDCI 3 ) 7.53 (2H, d), 7.33-7.25 (6H, m), 5.28 (1H, d), 4.97 (1H, d), 4.52-4.38 (4H,m), 3.98-3.89 (1H, m), 
3.82-3.70 (4H, m), 3.55-3.49 (2H, m),3.36 (3H, s), 2.18 ( 3H. s), 1.22 (9H, s). 

Preparation 14: 

2-[(5-{{[4-( tert-butyl)phenyl)sulf onyl}[(2-methoxyethoxy)methyrjamino}-4-iodo-1 -methyl-1 W-pyrazol-3-yI)oxy] 
ethyl acetate 

[0337] 




[0338] To 2-{[5-({[4-(tert-butyl)phenyl]sulfonyl}amino)-4-iodo-1 -methyl-1 H-pyrazol-3-yl]oxy}ethyl acetate (Prepara- 
tion 7) (8g) in solution in tetrahydrofuran (200 ml) was added sodium hydride (860mg of a 60% dispersion in oil), at 
room temperature. The reaction was stirred at room temperature for 0.5 hours and 2-methoxyethoxymethyl chloride 
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(2.7 mi) was added dropwise. The reaction was stirred for an other 0.5 hours and was then diluted with a saturated 
aqueous solution of ammonium chloride (50ml) and reduced under reduced pressure. Ethyl acetate (1 00ml) was added 
and the organic layer separated. The organics were washed with brine (20ml), dried over magnesium sulfate, filtered 
and concentrated under reduced pressure. The crude material was purified by chromatography on a suction column 
packed with silica eluted with ethyl acetate : hexane (1:1 ) to yield the desired product as pate yellow oil (9.5g). 
8 H (400MHz, CDCy 7.68 (2H, d), 7.50 <2H, d), 5.20 (1H, s). 4.92 (1H, d), 4.40-4.32 (4H, m). 4.08-4.00 (1H, m). 3.81 
(3H. s), 3.81-3.73 (1H, m) 3.60-3.52 (2H, m), 3.36 (3H, s). 2.08 (3H, s), 1.38 (9H, s). 

Preparation 15: 

4-(tei*birtyl)-WW2-hydroxy^ 
benzenesulfonamide 

[0339] 




[0340] To 2-[(5-{{[4-(fert-butyl)phenyl]sulfonyl}[(2-methoxyethoxy)methyl]amino}-1-methyl-4-phenyl-1H-pyrazol- 
3-yl)oxy]ethyl acetate (Preparation 16) (1.112g) in solution in methanol (100ml) was added a solution of potassium 
carbonate (890mg) in water (25ml), at room temperature. The reaction was stirred at room temperature for 1 .5 hours, 
and then overnight. The reaction was stripped down and the residue partitioned between dichloromethane (20ml) and 
water (20ml). The aqueous layer was extracted with dichloromethane (10ml). The organics were combined and back- 
washed with brine (10ml). The solution was dried on magnesium sulfate, filtered and concentrated under reduced 
pressure to yield the desired product as an off white -solid (528mg) 

$H (300MHz, CDCI 3 ) 7.50 (2H. d). 7.22 (2H, d), 5.22 (1 H, d), 4.96 (1 H, d), 4.40-4.32 (2H,m), 3.95-3.90 (3H, m). 3.80-3.71 

(4H, m), 3.55-3.50 (2H, m),3.38 (3H, s), 1.24 (9H, s). 

*% (positive ion electrospray) [MH + ] = 518; C^HaeN^S requires 518.2 

Preparation 16: 

2-[(54fl4^to#rtutyl)pheny0suKoi^ 
oxy]ethyl acetate 

[0341] 
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[0342] 2-[(5-{{[4-(ter^Butyl)phenyl]sutfc^yl}[(2-methoxyethoxy)methyl]amino}-4-iodo-1 -methyl- 1H-pyrazol-3-yI)oxy] 
ethyl acetate (Preparation 14) (1 .95g), benzeneboronic acid (0.78g) and cesium carbonate (5.26g) were suspended 
in 1,4-dioxane (50ml) and water (5ml). The mixture was degassed (vacuum and nitrogen atmosphere x 5) and then 
tetrakis(triphenylphosphine) paltadium(O) (50mg) was added and the mixture degassed again. The mixture was heated 
at reflux for 2 hours and cooled to room temperature overnight. The reaction was quenched with saturated aqueous 
sodium bicarbonate solution and extracted with ethyl acetate (20ml x 3). The combined organics were washed with 
saturated aqueous sodium bicarbonate solution, dried with magnesium sulfate, filtered and concentrated under reduced 
pressure. Chromatography on silica eluting with a gradient elution of ethyl acetate : hexane (1:2 to 2:1) yielded the 
desired product as an off white solid (1.112g). 

Sh (300MHz, CDCI 3 )) 7.50 (2H. d), 7.22 (2H, d), 7.00 (4H, s), 5.28 (1H, d), 4.97 (1H, d), 4.52-4.38 (4H,m), 4.00-3.89 
(1H. m), 3.80-3.70 (4H, m), 3.55-3.49 (2H, m),3.38 (3H, s), 2.16( 3H. s), 1.26 (9H, s). 
m/z (thermospray) [MH+] =560.5; CggH^NgC^S requires 560.2 

Preparation 17: 

W-[4-(1 ,3-benzodioxol-5-yl)-3-(2-hydroxyethoxy)-1-methyl-1 H-pyrazol-5-yl]-4-<fert-butyl)-W.[ 
(2-meth oxy ethoxy)methy I] benzenes u Hon amide 

[0343] 




[0344] The title compound was made according to the procedure of Preparation 15 except that 2-[(4-(1 ,3-benzodi- 
oxol-5-yl)-5-{{[4-(ferf-butyl)phenyl}sutfonyl}K^ ace- 
tate (Preparation 18) (928mg) was used in place of 2-{(5-{{[4-(tert-butyl)phenyl]sulfonyl}[(2-methoxyethoxy)methyl] 
amino)-1-methyl-4-phenyl-1H-pyrazol-3-yl)oxy]ethyl acetate (Preparation 16) (1 .112g). The desired product was ob- 
tained as an off white solid (380mg). 

6h (300MHz, CDCI 3 ) 7.55 (2H, d), 7.29 (2H, d), 6.58 (1H, s), 6.43 (2H, s), 5.22 (1H, d), 4.96 (1H, d), 4.42-4.32 (2H, 
m), 3.99-3.91 (3H, m), 3.80-3.71 (4H, m), 3.59-3.50 (2H, m),3.38 (3H, s), 1.24 (9H, s). 
m / z (positive ion electrospray) [MH + ] = 562; C27H3SN306S requires 562.2 
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Preparation 18: 

2 .[(4-(i ,3-benzodioxol-5-y l)^{[4^te#*buty l)pheny^^ -methyH H- 

pyrazol-3-yl)oxy]ethyl acetate 

[0345] 




[03461 The title compound was made according to the procedure of Preparation 16 except that 1 ,3-benzodioxol- 
5-ylboronic acid (1.06q) was used in place of benzeneboronic acid (0.78g). The desired product was obtained as an 

Z ^^I?cSu 7.'52 (2H, d), 7.28 (2H. d). 6.60 (1H, s), 6.48-6.38 <2H. m), 5.80 (2H, a), 5.22 (1H. d), 4.92 (1H. 
d). 4.42-4.35 (4H,m). 3.96-3.89 (1 H, m), 3.78-3.68 (4H. m), 3.55-3.47 (2H, m), 3.32 (3H. s), 2.00 ( 3H. s), 1 .26 (9H, s). 

Preparation 19: 

4-(fer^utyl)-/*[4-(4^hloroph^ 
methyQbenzenesulfonamide 

[0347] 




[0348] The title compound was made according to the procedure of Preparation 1 5 except that 2-{[5-{{[4-((erf-butyi) 

P henyl]sutfonyl}[(2-methoxyethoxy^ acetate 
(Preparation 20) (1 37g) was used in place of 2-[(5-{{[4-(t0rt-butyl)phenyl]sulfonyl}[(2-methoxyethoxy)methyl]amino}- 
1 -methyl-4-phenyl-1 *pyrazol-3-yl)oxy]ethyl acetate (Preparation 16) (1 .1 1 2g). The desired product was obtained as 

an off white solid (610mg). v o ™ o ™ 

6h (300MHz, CDC I3) 7.20 <2H. m), 7.00 (4H, s). 6.78 <2H, d). 5.22 (1H, d), 4.98 (1H, d). 4.42-4.35 (2H.m), 3.99-3.91 

(3H. m), 3.81-3.72 (4H, m). 3.60-3.51 (2H, m), 3-38 (3H, s), 1.24 (9H, s). 

<% (positive ion electrospray) [MH*] = 552; C26H33CIN306S requires 552.2 ; [MNa + ] 574; C 26 H34CiN3Na0 6 S requires 
574.2. 
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Preparation 20: 

2-flH{[4^te^butyl)phenyQsulfonyty^^ 
pyrazol-3-yl]oxy}ethyl acetate 

[0349] 



o 




S 

o 

\ 

[0350] The title compound was made according to the procedure of Preparation 16 except that 4-chlorophenylbo- 
ronic acid (1.0g) was used in place of benzeneboronic acid (0.78g). The desired product was obtained as an off white 
solid (1.37g). 

6h (300MHz, CDCI 3 ) 7.50 (2H, d), 7.25 (2H, d), 7.08-6.90 (4H, m), 5.22 (1 H, d), 5.00 (1 H, d), 4.56-4.37 (4H,m), 4.00-3.92 
(1H, m), 3.82-3.75 (4H, m), 3.58-3.52 (2H, m), 3.38 (3H, s), 2.08 ( 3H. s), 1.30 (9H, s). 
m / z (thermospray) [MH + ]= 594.4; Ca^CINa^S requires 594.2 

Preparation 21 : 

4-( terf-buty \y A^[3-(2-hydroxyethoxy>-4-(4-methoxypheny l)-1 -methyl- 1 H-pyrazol-5-yl]-W-[(2-methoxyethoxy) 
methyl]benzenesulfonamide 

[0351] 




[0352] The title compound was made according to the procedure of Preparation 1 5 except that 2-{[5-{{[4-(tert-butyl) 
phenyl]sulf onyl}[(2-methoxyethoxy)methyl]amino}-4-(4-methoxyphenyl)-1 -methyl- 1 W-pyrazol-3-yl]oxy}ethy1 acetate 
(Preparation 22) (1 . 1 5g) was used in place of 2-[(5-{{[4-(ten*-butyl)phenyl] suffonyl [{2-methoxyethoxy)methyllamino}- 
1-methyl-4-phenyl-1 H-pyrazol-3-yl)oxy]ethyl acetate (Preparation 16) (1 .1 12g). The desired product was obtained as 
an off white solid (507mg). 

6 H (300MHz, CDCI 3 ) 7.43 (2H, d), 7.28 (2H, d), 6.92 (2H, d) ( 6.59 (2H, d), 5.22 (1H, d), 4.92 (1H, d), 4.40-4.32 (2H, 
m), 3.98-3.89 (3H, m). 3.80-3.70 (7H, m), 3.55-3.49 (2H ( m). 3.36 (3H, s), 1.30 (9H, s). 

m f z (positive ion electrospray) [MH+] = 548; O^H^n^O-/^ + H requires 548.2; [M+Na + ] 570; C^H^CINaNaC^S 
requires 570.2 
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Preparation 22: 

2^[54{[4-(tert-butyl)phenyQsu^ 
pyrazol-3-yl]oxy}ethyl acetate 



[0354] The title compound was made according to the procedure of Preparation 16 except that 4-methoxyphenyl- 
boronic acid (0.97g) was used in place of benzeneboronic acid (0.78g). The desired product was obtained as an off 
white solid (1.1 5g). 

$H (300MHz, CDCI 3 ) 7.51 (2H, d). 7.28 (2H. d), 6.93 (2H, d), 6.55 (2H, d), 5.24 (1H, d), 4.90 (1H, d), 4.50-4.37 (4H, 
m). 4.00-3.90 (2H, m), 3.78 (3H, s), 3.72 (3H, m). 3.56-3.52 (2H, m), 3.38 (3H, s), 2.08 ( 3H. s), 1.27 <9H, s). 
m / 2 (thermospray) [MH + ] = 590.5; C^H^NaOaS requires 590.3 

Preparation 23: 

2-{[3-(bis{[4-(fert-butyl)phenyl]sulfony 
acetate 



[0356] To 2-{[3-amino-1 -methyl-4-(4-rnethylphenyl)-1 H-pyrazol-5-yl]oxy}ethyl acetate (Preparation 24) (1 55mg) in 
dichloromethane (20ml) at room temperature was added 4-fert-butylbenzenesulfonyl chloride (374mg), tetrabutylam- 
monium hydrogen sulfate (45mg) and potassium hydroxide (374mg) and then the mixture was sonicated for 5.25hrs. 
The reaction was diluted with dichloromethane (100ml) and washed with water (3 x 100ml) and brine (100ml). The 
organic fractions were combined, dried over magnesium sulfate, filtered and concentrated under reduced pressure. 
The residue was purified by column chromatography (silica, 1 0g) eluted with dichloromethane : hexane (4 : 1 ) to yield 
the title compound as a white solid (38mg). 

Sh (300MHz, CDCI 3 ) 7.80 (4H, d), 7.40 (4H. d), 7.35 (2H. d), 6.95 (2H. d), 4.20 (2H, t), 4.00 (2H, t), 3.75 (3H, s), 2.30 
(3H, s), 2.05 (3H, s), 1.30 (18H, s). 

m/z (thermospray) [MH + ] =682.4; C33H44N307S2 requires 682.3 



[0353] 




[0355] 
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Preparation 24: 



2-{[3-amino-1-methyl-4-(4-methylphenyl)-1 W-pyrazol-5-yl]oxy}ethyl acetate 



[0357] 




N 



o 



[0358] To 3-amino-1-methyl-4-(4-methylphenyl)-1H-pyrazol-5-ol (Preparation 3b) (855mg) in dimethylformamide 
(10ml) at room temperature was added cesium carbonate (4.11 g) and 2-bromoethyl acetate (703mg), the mixture was 
stirred for 45 minutes. The reaction was diluted with 2M hydrochloric acid (10ml) and extracted with ether (2 x 100ml). 
The organic fractions were combined, washed with water (2 x 100ml) and brine (100ml), dried over magnesium sulfate, 
filtered and concentrated under reduced pressure. The residue was purified by column chromatography (silica, 30g) 
eluted with ethyl acetate : hexane (5 : 1) to yield the title compound as a white solid (155mg). 

$H (300MHz, CDCI 3 ) 7.35 (2H, d), 7.20 (2H, d), 4.20 (2H, t), 4.00 (2H, t), 3.70 (2H, br. s), 3.55 (3H, s), 2.35 (3H, s), 
2.05 (3H, s). 

Preparation 25: 

4-(fe^butyl)-^{[4^fert-butyl)phenyl)sulfonyl^ 
(4-methylphenyl)-1H-pyrazol-5-yl]benzenesutfonamide 



[0360] To 3-{2-(4-fluorophenoxy)ethoxy]-1-methyl-4-(4-methylphenyl)-1H-pyrazol-5-ylamine (Preparation 26) 
(105mg) in dichloromethane (20ml) at room temperature was added 4-fert-butylbenzenesulfonyl chloride (2g), 
tetrabutylammonium hydrogen sulfate (75mg) and potassium hydroxide (690mg), the mixture was sonicated for 3hrs. 
The reaction was partitioned between 2N aqueous hydrochloric acid and ethyl acetate. The organic layer was sepa- 
rated, washed with water, then brine, dried over magnesium sulfate, filtered and concentrated under reduced pressure. 
The residue was purified by column chromatography using silica gel, eluting with a solvent gradient of pentane : ethyl 
acetate (39:1 to 4:1), to yield the title compound as a glass (180mg). 

&h (300MHz, CDCI3) 7.80 (4H, d). 7.40 (6H, m), 6.80-7.00 (6H, m), 4.55 (2H, t), 4.30 (2H, t), 3.10 (3H, s), 2.15 (3H, 
s), 1.30 (18H, s). 

m / 2 (positive ion electrospray) (MH + ] = 734.1 ; C 39 H4bFN 3 0 6 S 2 requires 734.3 



[0359] 
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Preparation 26: 



3-[2-<4-f luorophenoxy)ethoxy]-1 -methy l-4-(4-methylphenyl)-1 H-pyrazoi-5-y lamine 



[0361] 




N 



[0362] To 5-amino-1 -methyi-4-(4-methylphenyl)-1 H-pyrazol-3-ol (Preparation 3a) (5g) in dimethylformamide (30ml) 
at room temperature was added potassium carbonate (24. 8g) and 4-fluorophenoxyethylbromide (5.6g), the mixture 
was stirred lor 16hrs. The reaction was partitioned between water (100ml) and diethyl ether (100ml). The aqueous 
layer was separated and extracted with further diethyl ether (4 x 1 00ml). The organic tractions were combined, washed 
with water, then brine, dried over magnesium sulfate, filtered, and concentrated under reduced pressure azeotroping 
with xylene. The residue was purified by column chromatography on silica gel eluting with a solvent gradient, pentane : 
ethylacetate (7 : 3 to 0 : 1 , by volume) to yield the title compound as a white solid (4.95g). 

8 H (300MHz, CDCI 3 ) 7.35 (2H, d), 7.15 (2H, d), 6.80-7.00 (4H, m), 4.55 <2H, t), 4.25 (2H, t), 3.65 (2H, s), 3.55 (3H t s), 
2.35 (3H, s). 

m / z (positive ton electrospray) [MH + ] = 342.1; C 19 H3 8 FN 3 02 requires 342.2 
Preparation 27: 

4-( rert-buty \)-N-[\ -(2-{[fert-buty l(dlmethy l)sl lyl]oxy}ethy l)-3-(2-[{5-chloro-2-pyrimldlnyl}oxy]ethoxy)-4- 
(4-methylphenyl)-1H-pyra2ol-5-yl]benzenesulfonamlde 



[0364] Sodium hydride (16mg, 60% suspension in mineral oil) was added to a stirred solution of 4-(tert-butyi)-A/-[1- 
(2-{[fert-butyl(dimethyl)silyl]oxy}^ 

(1 05mg) (Preparation 28) in anhydrous THF (5ml) at room temperature under a nitrogen atmosphere and the resulting 
mixture was stirred for 10 minutes at room temperature. DMF (2ml) was added to the reaction mixture, followed by 
5-chloro-2-(methylsulphonyl) pyrimidine (39mg) and the resulting mixture was stirred at room temperature overnight. 
The reaction mixture was poured into an aqueous solution of 1 .OM citric acid (50ml) and ether <50ml) and the aqueous 



[0363] 
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phase was separated. The organic phase was washed with water (30ml) and then dried over magnesium sulfate, 
filtered and concentrated under reduced pressure. 

The orange/brown residue was purified by chromatography on a Biotage Flash 12i cartridge at lOpsi using 20% ethyl 
acetate/hexane as eluant to give the title compound as a pale yellow oil (90mg). 

$H (300MHz, CDCI 3 ) 8.41 (2H, s). 7.45 (2H, d), 7.27 (1H, broad s), 7.19 (2H t d), 7.08 (2H, d), 6.84 (2H, d). 4.71 (2H, 
t), 4.56 (2H, t), 4.13 (2H, t), 3.87 (3H, t). 2.24 (3H. s), 1.27 (9H, s), 0.90 (9H, s), 0.04 (6H, s). 
m l z (thermospray) [MH+] = 700.9; C^HgyCI^OgSSi requires 700.3 

Preparation 28: 

4-(fert-butyl)-AHH24[fe^butyKdi^ 
pyrazol-5-yl]benzenesulfonamide 

[0365] 




[0366] A mixture of 2-{[5-(bis{[4-(fert-butyl)phenyl]sulfonyl}aminoJ-1-(2-{[tert-butyl(dimethyl)silyl]oxy)e%l}-^ 
{4-methylphenyl}-1 H-pyrazol-3-yl]oxy}ethyl acetate (300mg) (Preparation 29) and 1 ,0M sodium hydroxide solution 
(2ml) in ethanol (20ml) was stirred at room temperature overnight. The reaction mixture was evaporated in vacuo and 
the residue was then diluted with 1 .0M citric acid ( 50ml) and extracted with ethyl acetate (2 x 50ml). The combined 
organic extracts were dried over magnesium sulfate, tittered and concentrated under reduced pressure. The residue 
was purified by chromatography on a Biotage Flash™ 12i column at lOpsi using 25% ethyl acetate/hexane as eluent 
to give the title compound as a colourless oil (t05mg). 

5h (300MHz, CDCI 3 )7.47 (2H, d), 7.30 (1H, broad s), 7.20 (2H, d), 7.12 (2H, d), 6.92 (2H, d), 4.37-4.32(2H, m), 4.13 
(2H, t), 3.93 - 3.86 (4H, m), 3.14 (1H. t), 2.27 (3H, s), 1.29 (9H, s), 0.89 (9H, s), 0.03 (6H, s). 
m l z (thermospray) [MH+] - 5887; C 30 H 46 N 3 O 5 SSi requires 588.3 
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Preparation 29: 

2-fl5^bisfl4^terfrbutyl)phe^ 
1 W-pyrazol-3-yQoxy}ethy I acetate 

[0367] 




[0368] A solution of 2-{[5-amino-1-(2-{[tert-butyl(d^ 

ethyl acetate (0.35g) (Preparation 30), 4-(fert-butyl)phenylsulfonyl chloride (0.25g) and 4-(N,/^dimethyl)aminopyridine 
(98mg) in pyridine (4ml) was stirred at room temperature overnight. Tic (30:70 ethyl acetate/hexane) indicated a new 
less polar product had formed, but the reaction appeared to have proceeded only 50% to completion. A further aliquot 
of the sulfonyl chloride (0.25g) was added to the reaction mixture and stirring at room temperature was continued for 
a further 4 days. Tic analysis then indicated complete disappearance of the starting materials and a single new product 
was observed. The reaction mixture was poured into saturated copper (II) sulfate solution (100ml) and the aqueous 
mixture was extracted with ether (2 x 50ml). The combined ether extracts were washed with saturated copper (II) 
sulfate solution (30ml). The organic extract was dried over magnesium sulfate, filtered and concentrated under reduced 
pressure to leave a yellow/brown gum. The gum was recrystallised from methanol/water to give the title compound as 
yellow crystals (325mg). 

Sh (300 MHz, CDCI 3 ) 7.83 (4H, d), 7.39 (4H, d), 7.37 (2H. d), 6.89 <2H, d), 4.42 (4H. m). 4.02 (2H, t), 3.50 (2H, t). 2.26 
(3H, s), 2.09 (3H, s), 1.35 (18H. s), 0.86 (9H, s), 0.02 (6H, s). 
m l z (thermospray) [MH + ] = 826.0; C^Hgo^OgSgSi requires 826.4 
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Preparation 30: 

2-fl5-amino-H24Ifert-butyl(dimethy^ acetate 
[0369] 




[0370] 2-Bromoethyl acetate (0.29g) was added dropwise over 1 minute to a stirred suspension of 5-amino-1 -{2-[ 
(tert-butyl)dimethylsilyl]oxyethyl}-4-{4-methylphenyl)-1-W-pyra2ol-3-ol (0.60g) (Preparation 31) and caesium carbon- 
ate (1 .69g) in anhydrous dimethylformamide {10ml), under a nitrogen atmosphere, at room temperature. The resulting 
mixture was stirred overnight The reaction was quenched by adding 1 .0M citric acid (40ml) and the resulting aqueous 
mixture was extracted with ethyl acetate (2 x 50ml). The combined organic extracts were washed with water (40ml), 
brine (40ml), dried over magnesium sulfate, filtered and concentrated under reduced pressure. The residue was purified 
by chromatography using a Biotage Flash™ 40 column at lOpsi, with a step gradient of ethyl acetate/hexane (1 :3 to 
1 :2) to give the title compound as a yellow oil (0.35g). 

8h (300MHz, CDCI 3 ) 7.33 (2H, d), 7.18 (2H, d), 4.39 (4H, s), 4.18 (2H, broad s), 4.04 (2H, t), 3.92 (2H, t), 2.35 (3H, s), 
2.07 (3H, s), 0.85 (9H. s), 0.01 (6H. s). 

m / z (thermospray) [MH + ] = 434.6; C^H^^C^Si requires 434.3 
Preparation 31: 

5-amino-1-{2-[(f©rt-butyl)dimethylsilyl]oxyethyl}-4-(4-methylphenyl)-1-H-pyra2ol-3-ol 
[0371] 




[0372] Sodium hydride (0.35g, 60% suspension in mineral oil) was added in one portion to a stirred solution of 5-ami- 
no-1-(2-hydroxyethyl)-4-(4-methylphenyl)-1-H-pyrazol-3-ol(1.0g) (Preparation 32) in anhydrous tyAAdimethylaceta- 
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mide (20ml) under a nitrogen atmosphere at room temperature. The initial effervescence observed subsided after 2-3 
minutes and an orange/brown mixture resulted. After a further 7 minutes, tert-butyldimethylsityl chloride (0.65g) was 
added to the mixture in one portion and the reaction mixture was stirred at room temperature for 2 hours. Saturated 
aqueous ammonium chloride (50ml) was added to the reaction mixture and the resulting aqueous medium was ex- 
5 traded with ethyl acetate (2 x 50ml), The combined organic extracts were washed with water (40ml), brine (40ml) then 
dried over magnesium suifate, filtered and concentrated under reduced pressure. The residue was recrystaliised from 
dichloromethane/hexane to give the title compound as a white solid (0.66g). 
m.p. 193.5- 195°C 

5h (300MHz, CDCI 3 ) 7.37 (2H, d), 7.20 (2H, d). 4.38 (2H. broad s), 3.99 (2H, t), 3.89 (2H, 1), 2.36 (3H, s), 0.86 (9H, s), 
10 0.01 (6H, s); 

% (thermospray) [M + ] = 347.4; C 18 H3oN 3 0 2 Si requires 347.2. 

Preparation 32: 

is 5-amlno-1-(2-hydroxyethylH-(4-methylphenyl)-1-H-pyra2ol-3-ol 
[0373] 



20 



25 



30 




[0374] 2-Hydroxyethylhydrazine (5.87g) was added dropwise over 5 minutes to a stirred solution of ethyl cyano- 
(4-methylphenyl)acetate {Synthesis, 1985, 5, 506) (10.14g) in absolute ethanol (200ml) and the resulting mixture was 
35 then heated under reflux overnight. The reaction mixture was cooled to room temperature and the ethanol was evap- 
orated under reduced pressure. The resulting yellow/orange oil was triturated with methanol and the solid was isolated 
by filtration to give the title compound as a white solid (3.1g). 

5h (300MHz, D 6 -DMSO) 7.48 (2H, d), 7.08 (2H, d), 6.06 (2H, broad s), 3.56 (2H, t), 3.46 (2H, t), 3.28 (2H, broad s), 
2.25 ( 3H, s). 

40 "V z (thermospray) [MH+] = 234.1; C 12 H 16 N 3 0 2 requires 234.1 
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Preparation 33: 



2-{[5-amlno-4-(1 ,3-benzodioxol-5-yl)-1 -methyl- 1 H-pyrazol-3-yl]oxy}ethyl acetate 



s [0375] 



10 



15 



20 



I/ 



25 




[0376] 5-Amino-4-(1,3-benzodioxol-5-yl)-1-methyl-1H-pyrazol-3-ol (Preparation 34) (11.39g) was dissolved in 
dimethylformamide (40ml), cesium carbonate (15.9g) was added followed by 2-bromoethylacetate (B.16g). The mixture 
was stirred at room temperature for 16 hours. The mixture was treated with water (750ml) and extracted with ethyl 
acetate (2x250ml). The organic fractions were combined washed with water (3x350ml), brine (250ml), dried over mag- 
nesium sulfate, filtered and evaporated. The crude product was purified on silica (300g) eluting with ethyl acetate : 
hexane (3 : 1) to yield the title compound as a white solid (5.57g). 

5h (300MHz, CDCI 3 ) 6.95 (1H, s), 6.90 (2H, s), 5.95 (2H, s), 4.40 (4H, s), 3.60 (2H, s), 3.50 (3H, s), 2.05 (3H, s). 



30 



Preparation 34: 

5-amlno-4-(1 ,3-benzodloxol-5-yl)-1 -methyl-1 H-pyrazol-3-ol 



[0377] 



35 



40 



45 




50 



55 



[0378] Methylhydrazine (6ml) was added dropwise to a solution of ethyl 2-(1,3-benzodioxol-5-yl)-2-cyanoacetate 
(20. Og) in ethanol (100ml) and the mixture was refluxed overnight. The solution was subsequently allowed to cool to 
room temperature. Concentration to dryness afforded a residue, which was triturated with hot ethanol. The residue 
was washed with cold ethanol and dried to afford the title compound as a white solid (15.0g). 

5 H (400MHz, CDCI3) 9.45 (1H, br. s), 7.05 (1H, s), 6.90 (1H, d), 6.80 (1H, d), 5.90 (2H, s), 5.65 (2H, br), 3.15 (3H, s). 
m / z {positive ion thermospray) [MH + ] = 234.1; C^H^^C^ requires 234.1 
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Preparation 35: 

^[3-(2-acetoxyethoxy)-1-methyl-4-(4-methylpheny0-1 H-pyrazoi-5-yQ-pyridine-2-sulfonamide 
[0379] 




[0380] To 2^[5-amincHl-methyl-4-(4-m8thylphenyl)-1H-pyrazol-3-yi]oxy}ethyl acetate (Preparation S) (750mg) in 
dry pyridine (5ml) at room temperature was added pyridine-2-sulphonyl chloride (748mg), the mixture was stirred for 
72 hours. The reaction was concentrated under reduced pressure and the residue re-evaporated from toluene. The 
residue was then partitioned between ethyl acetate (20ml) and water (20ml), dried over magnesium sulfate, filtered 
and concentrated under reduced pressure to yield the title compound as a yellow solid. 

5 H (400MHz. CDCI 3 ) 8.20 (1 H, m), 7.50-7.60 (2H, m), 7.15 (1H, m), 7.10 (1 H, bs), 6.85 (4H. m), 3.85 (3H, s) ( 2.30 (3H, 
s), 2.00 (3H, s). 

% (positive ion thermospray) [MH + ] = 431 .3; C20H23N4O5S requires 431 .5 
Preparation 36: 

4-(tert-butyl)-AH[4-(fe^bu1yl)phen 
pyrazol-5-yrjbenzenesulfonamlde 

[0381] 




[0382] 3-(2-Methoxyethoxy)-1 -methyl-4-(4-methy!phenyl)-1 H-pyrazol-5-ylamine (Preparation 37) (1 83mg) was dis- 
solved in dichloromethane (5ml) and fert-butylbenzenesutfonyl chloride (652mg), potassium hydroxide (550mg) and 
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tetra-n-butylammonium hydrogen sulfate (61 mg) were added sequentially. The reaction was sonicated for 3 hours. 
The solvent was removed under reduced pressure. The residue was dissolved in ethyl acetate (50ml), washed with 
water (50ml), dried over magnesium sulfate, filtered and evaporated. The residue was purified by column chromatog- 
raphy over silica (20g) eluted with a gradient of pentane : ethyl acetate (1:0 to 1:1) to yield th etitle compound as a 
white solid (278mg). 

5h (400MHz, CDCI 3 ) 7.80 (4H, d), 7.40 (6H, m), 6.90 (2H, d), 4.40 (2H, m), 3.70 (2H, m), 3.40 (3H, s), 3.20 (3H, s), 
2.25 (3H, s), 1.35 (18H, s). 

m l z (positive ion thermospray) [MH + ] = 654.0; C^H^NaO^ requires 654.1 
Preparation 37: 

3-(2-methoxyethoxy)-1 Hmethy^(4-methylphenyl)-1 tf-pyrazol-5-ylamine 
[0383] 




[0384] 5-Amino-1 -methyl-4-(4-methylphenyl)-1 /+ pyrazol-3-ol (Preparation 3a) (305mg) was dissolved in dimethyl- 
formamide (2ml), potassium carbonate (622mg) and 2-bromoethyl methyl ether (208mg) were added. The reaction 
was stirred at room temperature for 1 .5 hours and then at 50°C for 1 2 hours. The solvent was removed under reduced 
pressure. The crude product was purified on silica (10g) eluted with a solvent gradient of pentane : ethyl acetate (1 :0 
to 0:1 ) to yield the title compound as a white solid (201 mg). 

Sh (400MHz, CDCI3) 7.35 (2H, d), 7.20 (2H, d), 4.35 (2H, m), 3.70 (2H, m), 3.65 (2H, s), 3.60 (3H, s), 3.40 (3H, s), 
2.35 (3H. s). 

m / z (positive ion thermospray) [MH + ] = 262.0; C 14 H 20 N3O 2 requires 262.1 
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Preparation 38: 

4-( terf-butyl)-W-{[4-( fert-butyl)pheny l]sulf ony I}-rV-[3-(2-ethoxyethoxy)-1 -methy l-4-(4-methy Ipheny l)-1 H- 
pyrazol-5-yObenzenesulfonamide 



[0386] The method used in Preparation 36 was used to prepare the title compound from 3-(2-ethoxyethoxy)-1 -me- 
thyl-4-(4-methylphenyl)-1 H-pyrazol-5-ylamine (Preparation 39). 

5 H (400MHz, CDCI 3 ) 7.80 (4H, d), 7.40 (6H, m), 6.85 (2H, d), 4.40 (2H, m), 3.75 (2H, m), 3.40 (2H, q), 3.15 (3H, s), 
2.25 (3H, s), 1.35 (18H, s), 1.25 (3H, t). 

m / z (positive ion thermospray) [MH + ] = 668.0; C^H^^O^ requires 668.1 
Preparation 39: 

3-(2-ethoxyethoxy)-1 -methy l-4-(4-methy Ipheny l)-1 H-pyrazol-5-y lamlne 

[0387] The method of Preparation 37 was used to prepare the title compound from 5-amino-1 -methyl-4- 



(4-methylphenyl)-1 H-pyrazol-3-ol (Preparation 3a) and 2-bromoethyl ethyl ether. 

5„ (400MHz, CDCI 3 ) 7.35 (2H, d), 7.20 (2H, d), 4.35 (2H, m), 3.70 (2H, m), 3.65 (2H t s), 3:55 (5H, m), 2.35 (3H, s), 
1.20 (3H, t). 

m / z (positive ion thermospray) [MH + ] = 276.0; C^H^NgOg requires 276.1 



[0335] 





i 2 i 



N 
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Preparation 40: 

2-{[1-ben2yl^bie{[4^tert-butyl)phenyQsu^ 
acetate 

[0388] 




[0389] To a stirring solution of 2-{[5-amino-1 -benzyl-4-(4-methylphenyl)-1 H-pyrazol-3-yl] oxyjethyl acetate (Prepa- 
ration 41 ) (1 -747g) in dimethylacetamide (20ml) under nitrogen at room temperature was added sodium hydride (0.38g 
of a 60% dispersion in oil). This was then cooled to 0°c and 4-tert-butylsulphonyl chloride (2.22g) was added. The 
reaction mixture was allowed to warm up to room temperature and left stirring over night. The reaction mixture was 
carefully quenched with water (15ml) and extracted into ethyl acetate (3 x 20ml). The organics were combined and 
washed with brine (30ml), dried (MgS0 4 ) and the solvent removed in vacuo \o yield the crude material as a dark brown 
oil (ca. 4g). This was purified using the Biotage™ Flash 40 system (silica, 90g) with a gradient elution of hexane (95% 
to 80%) and ethyl acetate (5% to 20%) to yield the title product as a white solid (1.01g, 28%). 

6h (300MHz, CDCI 3 ) 7.75(4H, d), 7.30 - 7.40(5H, m), 7.20(4H, d), 7.10(2H, d), 6.85(2H, d), 4.80(2H, s), 4.35 -4.40(4H, 
m), 2.25(3H, s), 1.30(18H, s). 

m i 2 (thermospray) [MH + ] = 757.8; C^H^NgOySa requires 757.9. 
Preparation 41 : 

2-{[5-amino-1-benzyl-4-(4-methylphenyl)-1 H-pyrazol-3-yl]oxy}ethyl acetate 
[0390] 
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[0391 ] To a stirring suspension of 5-amino-1 -benzy l-4-(4-methylpheny H-pyrazol-3-ol (Preparation 42) (2.4g) and 
cesium carbonate (8.4g) in dimethylformamide (30ml) under nitrogen at room temperature was added 2-bromoethyl 
acetate (1.44g) and the reaction mixture stirred overnight. The reaction was quenched with 2M hydrochloric acid 
(100ml) and extracted into ethyl acetate (2 x 100ml). The two combined organic extracts were further washed with 
s water (2 x 100ml), then dried (MgS0 4 ) and the solvent removed under reduced pressure to give the crude material. 
This was purified using the Biotage™ Flash 40 system (90g Silica) with a gradient elution of hsxane (75% to 30%) and 
ethyl acetate (25% to 70%) to yield the title product as a brown oil.( 1 .75g, ca. 60%) 

5h (400MHz, CDCI 3 ) 7.35 - 7.40(4H, m), 730(1H, d). 7.15 -7.20(4H,m), 5.10(2H, s), 4.40 - 4.45(4H, m), 3.55(2H, br), 
2.35(3H, s), 2.10(3H, s). 
10 ™/ z (thermospray) [MH + ] = 365.8; C 21 H 2 4N 3 03 requires 365.4. 

Preparation 42: 

5-am ino-1 -benzyl-4-(4-methy Ipheny l)-1 H-pyrazol-3-ol 

15 

[0392] 



20 



25 



30 




[0393] To a stirring suspension of ethyl-2-cyano-2-phenylacetate (10.34g) and benzy Ihydrazine dihydrochloride 
(1 4.87g) in ethanol (200ml) at room temperature was added triethytamine (21 .27ml). The reaction mixture was heated 
35 to reflux for 24 hours. The solvent was removed under reduced pressure to yield the crude material as a brown oil. 
This was re-dissolved in ethyl acetate (100ml) and washed with water (2 x 75ml), then dried (MgS0 4 ) and the solvent 
removed in vacuo to yield a pale brown oil. This was recrystallised from methanol to yield the title product as pale 
yellow crystals (2.5g, ca. 20%) 

S„ (400MHz, d 6 DMSO) 9.55(1H, br), 7.40(2H, d), 7.30-7.35(2H, m). 7.20-7.25(3H, m), 710(2H, d) t 5.60(2H, br), 4.90 
40 (2H, s), 2.25(3H, s). 

m l z (thermospray) [MH + ] = 280.2; C l7 H 18 N 3 0 requires 279.3 
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Example 43: 

4-(1 ,34>enzodioxol-5-yl)-3-methoxy-1 -methyl-1 H-pyrazol-5-amine 
5 [0394] 




N — N 



/ 

20 

[0395] To a solution of 5-amino-4-(1 ,3-benzodioxol-5-yl)-1 -methyl-1 W-pyrazol-3- (50.0g) (Preparation 46) in dimeth- 
ylformamide (250ml) was added potassium carbonate (88. 7g) The reaction was purged with nitrogen, treated with 
methyl iodide (13.3ml) and left to stir for 48h. The reaction mixture was poured into water (1500ml) and extracted with 
25 ethyl acetate (5X 300ml). The organics were washed once with brine (250ml), dried over magnesium sulfate and 
concentrated under reduced pressure. The residue was purified by silica (700g) column chromatography e luting with 
a gradient of 5% methanol in dichloromethane to 10% methanol in dichloromethane to afford the title compound as a 
white solid (5.2g). 

&H (300MHz, d 6 DMSO) 3.45 (3H, s), 3.75 (3H, s) ( 5.20 (2H, br, s). 5.95 (2H, s), 6.80-6.85 (2H, m), 6.95 (1H, s) 
so m/ z (thermospray) [MH+] = 248.5 C 12 H 14 N 3 03 requires 248.1 

Preparation 44: 

(£)- W-[4-(1 ,3-benzodloxol-5-yl)-3-(2-hydroxyethoxy)-1 -methyl-1 W-pyrazol-5-yl]-2-phenylethenesulf onamide 

35 

[0396] 




[0397] (E)-2-phenylethensulfonyl chloride (381 mg) and dimethylaminopyridine (77mg) were added at room temper- 
50 ature under an atmosphere of nitrogen to a solution of 2-{[5-amino-4-(1 ,3-benzodioxol-5-yl)-1 -methyl-1 H-pyrazol-3-yl] 
oxy}-1-ethanol (200mg) (Preparation 45) in anhydrous pyridine (6ml). After 24h, the mixture was concentrated under 
reduced pressure. To the yelbw solid was added water (30ml), an aqueous solution of HCI (1 N) to acidify the solution 
and the mixture was extracted with dichloromethane (3x30ml). The organic fractions were combined, dried on sodium 
sulfate and concentrated under reduced pressure. The residue was dissolved in ethanol (6ml) and dichloromethane 
55 (1 ml) and an excess of an aqueous solution of sodium hydroxyde (2N) was added. The reactbn was stirred overnight. 
The reaction mixture was then diluted with dichloromethane (100ml), acidified with an aqueous solution of HCI (1N). 
The phases were separated and the aqueous phase was extracted with dichloromethane (2x50ml). The combined 
organic fractions were dried on sodium sulfate and concentrated under reduced pressure. The residue was purified 
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by column chromatography (silica, 20g) eluted with dichloromethane : methanol (95 : 5) to yield the title compound as 

colourless solid (257mg). * -, rtrr 

5h (300MHz, CDCI 3 ) 3.8 <3H, s). 3.9 (2H. m). 4.35 <2H, m), 5.7 (2H, s), 6.25 (1H, d), 6.6 (1H, d), 6.75 (2H, m), 7.05 

(2H, d), 7.15 (1H, d), 7.2-7.4 (4H. m). 
5 ^(electrospray) [MH + ] 444.1227; C 21 H 22 N 3 0 6 S requires 444.1229 

Preparation 45: 

2-{[5-amino-4-(1 ,3-benzodioxol-5-yl)-1 -methyl-1 H-pyrazol-3-y l]oxy}-1 -cthanol 

70 

[0398] 



75 



20 



40 



45 



50 




25 [0399] To a solution of 2-{[5-amino-4-(1,3-benzodioxol-5-yl)-1 -methyl-1 H-pyrazol-3-yl]oxy}ethyl acetate (100mg) 
(Preparation 33) in ethanol (6ml) at room temperature, was added sodium hydroxyde (100mg). After one hour, the 
reaction was diluted with water (5ml) and an aqueous saturated solution of ammonium chloride (10ml). The mixture 
was extracted with ethyl acetate (3x6ml). The organic fraction was dried over sodium sulfate and concentrated under 
reduced pressure to yield the title compound as a white solid (85mg). 

30 6 H (300MHz, CDCI3) 3.5 (3H, s). 3.8 (2H. m), 4.2 (2H. m). 5.9 (2H, s), 6.8 (1H, d), 6.9 <1H, d), 7.0 (1H, s). 
m / z (eiectrospray) [MH + ] 278 C 13 H 16 N 3 04 requires 278. 

Preparation 46: 

35 5-amlno4-(1 ,3-henzodiox<*5-yl)-1 -methyl-1 H-pyrazoKJ-ol 
[0400] 




[0401] Methylhydrazine (6ml) was added dropwise to a solution of ethyl 2-<1,3-benzodioxol-5-yl)-2-cyanoacetate 
(20 Og) in ethanol (100ml) and the mixture was refluxed overnight. The solution was subsequently allowed to cool to 
room temperature. Concentration to dryness afforded a residue, which was triturated with hot ethanol. The residue 
55 was washed with cold ethanol and dried to afford the title compound as a white solid (1 5.0g). 

Sh (400MHz, CDCI3) 9.45 (1H, br. s), 7.05 <1H, a), 6.90 (1H, d), 6.80 (1H, d), 5.90 <2H, s), 5.65 (2H, br), 3.15 (3H, s). 
m / 2 (positive ion thermospray) [MH + ] = 234.1; C^H^NaOa requires 234.1 
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Preparation 47: 

^4-(1,3-benzc<iioxol-5-yl)-3-{2-[($-chlorcH2-pyrim^ 
(pheny Isu If ony l)benzenesu tfonam ide 

s 

[0402] 



10 



15 




20 [0403] Benzenesulfonyl chloride (32uJ) was carefully added at room temperature under an atmosphere of nitrogen 
to a solution of 4-(t,3-benzodioxol-5-yl)-3-{2-[(5-chioro-2-pyrimidinyl)oxy^ 

(Preparation 48) (50mg) and dimethylamino pyridine (16mg) in anhydrous pyridine (2.4ml). After 12h, some more 
benzenesulfonytchloride (1 6uJ) was added and the reaction was stirred overnight. The mixture was concentrated under 
reduced pressure, then a saturated solution of ammonium chloride (6ml), ethyl acetate (6ml), and brine (6ml) were 
2$ sequentially added to the residue. The aqueous phase was extracted with ethyl acetate (2x8mf) and the combined 
organic fractions were washed with brine (10ml), dried over sodium sulfate and concentrated under reduced pressure. 
The black residue was purified by preparative TLC (silica) eluted with dichloromethane : methanol (95 : 5) yielding the 
title compound as a pale yellow oil (71 mg). 

$H (300MHz, CDCI 3 ) 3.2 (s ( 3H), 4.6 (2H, m), 4.75 (2H, m), 5.85 (2H, s), 6.45 (1H, d), 6.8 (1H, s). 6.95 (1H, d), 7.4 
30 (4H, t), 7.45 (2H, d), 7.6 (2H, t), 7.95 (4H, d), 8.4 (2H, s). 
m / z (electrospray) [MH + ] 670 C^HasCINgOQSa requires 670. 

Preparation 48: 

35 4-(1 ) 3-benzodloxol-5-yl)-3-{2-[(5-chloro-2-pyrlmidinyl)oxy]ethoxy}-1 -methyl- 1 H-pyrazol-5-ylamlne 
[0404] 




[0405] To a -78°C cooled solution of 2-{[5-amino-4-(1 ,3-benzodioxol-5-yl)-1 -methyl-1 H-pyrazol-3-yl]oxy}-1-ethanol 
50 (710mg) (Preparation 45) in anhydrous tetrahydrofurane (25ml) under an atmosphere of nitrogen, was added sodium 
hydride (60% dispersion in oil, 113mg) and the mixture was stirred for 10 minutes at this temperature before 5-chloro- 
2-{methylsulfonyl)pyrimidine (543mg) was added in one portion and the mixture was stirred overnight at room temper- 
ature. The TLC indicated an incomplete reaction so the mixture was cooled to -78° C and another portion of sodium 
hydride (60% dispersion in oil, TOOmg) was added. The mixture was stirred for 12h at room temperature. Again, the 
55 TLC indicated an incomplete reaction. The mixture was cooled again to -78° C and sodium hydride (60% dispersion in 
oil, 100mg) was added. After 10 minutes at this temperature, 5-chloro-2-(methylsulfonyl)pyrimidine (200mg) was added 
in one portion. The reaction was stirred overnight at room temperature. An aqueous saturated solution of ammonium 
chloride (1 ml) was carefully added before the reaction mixture was concentrated under reduced pressure. The residue 
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was dissolved in a mixture of water (20ml) and dichloromethane (20ml). The phases were separated and the aqueous 
phase was extracted with dichloromethane (2x20ml). The combined organic fractions were dried over sodium sulfate 
and concentrated under reduced pressure. The residue was purified by column chromatography (silica, 30g) eluted 
with dichloromethane : methanol (95 : 5) yielding the title compound as a colourless oil (910mg). 
5 6 H (300MHz, CDCI 3 ) 3.55 (3H. s), 3.65 (2H, br.s), 4.55 (2H, m), 4,75 (2H, m), 5.95 (2H, s), 6.8 (2H, m), 6.9 (1H. s), 
6.4 (2H, s). 

m / 2 (electrospray) [MH + ] 390.0955 C 17 H 17 C1N 5 0 4 requires 390.0964. 
Preparation 49: 

10 

AH4-(1>benzodioxol-5-yl)-3^2-[(5-chlc*o^ 
(methylsulfonyl)methanesulfonamide 

[0406] 



20 




25 

[0407] Methanesulfonyl chloride (20ul) was added at room temperature under an atmosphere of nitrogen to a mixture 
of 4-(1 ,3-benzodioxol-5-yl)-3-{2-[(5-chloro-2-pyrimidinyl)oxy]ethoxy}-1-methyl-1 H-pyrazol-5-yiamine (50mg) (Prepa- 
ration 48), dimethylaminopyridine (16mg) in anhydrous pyridine (2.4ml) and the reaction was stirred for 24h. The 
mixture was concentrated under reduced pressure, then a saturated solution of ammonium chloride (6ml), ethyl acetate 
30 (6ml), and brine (6ml) were sequentially added to the residue. The aqueous phase was extracted with ethyl acetate 
(2x8ml) and the combined organic fractions were washed with brine (10ml), dried over sodium sulfate and concentrated 
under reduced pressure. The oil was purified by preparative TLC (silica) eluted with dichloromethane : methanol (95 : 
5) to yield the title compound as a pale yellow oil (71 mg). 

Sh (300MHz, CDCI3) 3.2 (6H, s), 3.75 (3H, s), 4.6 (2H, m), 4.75 (2H t m), 5.95 (2H, s), 6.8 (1H, d), 7.0-7.1 (3H, m), 7.0 
35 (1H.S), 8.4 (2H, s). 

"V z (eiectrospray) [MH + ] 546.0528 C 19 H 21 CIN50 e S 2 requires 546.0501. 

Preparation 50: 

40 4-(1 ,3-benzodioxol-5-yl)-3-(cyclopropylmethoxy)-1-methyl-1 H-pyrazoi-5-ylamine 
[0408] 



SO 



55 
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[0409] To 5-amino-4-{1 ,3-benzodioxol-5-yl)-1 -methyl- 1 H-pyrazol-3-ol (500mg) (Preparation 46) in anhydrous 
dimethytformamide (21 ml) under an atmosphere of nitrogen at room temperature was added solid potassium carbonate 
(980mg) and bromomethylcyclopropane (230uJ). The mixture was stirred overnight then quenched by the addition of 
water (100ml) and a saturated aqueous solution of ammonium chloride (50ml). The solution was extracted with ethyl 
s acetate (3x40ml). The organic fraction was dried over sodium sulfate and concentrated under reduced pressure. The 
residue was purified by column chromatography (silica, 30g) elided with hexane : ethyl acetate (1 : 2) to yield the title 
compound as a colourless oil (365mg). 

6h (300MHz, CDCI 3 ) 0.3 (2H, m), 0.6 (2H, m), 1.25 (1H, m), 3.55 (3H, s), 3.65 (2H, s, br.), 4.0 (2H, d), 5.95 (2H, s), 
6.8-6.9 (2H, m), 7.0 (1H. s). 
io m/ z (electrospray) [MH + ] 288.1338 C 1S H 19 N 3 03 requires 288.1348. 

Preparation 51 : 

ethyl 2-{4-[([3-[2-(acetyloxy)ethoxy]-4-(1 ,3-benzodIoxol-5-yl)-1-methyl-1 H-pyrazol-5-yl]{[4-(2-ethoxy- 
1 $ 1 ,1-dimethyl-2-oxoethyl)phenyl]9urfonyl}amlno) surfonyl]phenyl}-2-methylpropanoate 

[0410] 




[0411] 2-{[5-Amino-4-(1,3-benzodioxol-5-yl)-1-methyl-1H-pyrazol-3-yl]oxy}ethyl acetate (1-35g) (Preparation 33) 
was added at room temperature under an atmosphere of nitrogen to a solution of ethyl 2-[4-(chlorosulfonyl)phenyl]- 
2-methylpropanoate (365mg) and dimethylaminopyridine (154mg) in anhydrous pyridine (11.5ml). The reaction was 
left overnight then dimethylaminopyridine (76mg) and ethyl 2-[4-(chlorosulfonyl)phenyI]-2-methylpropanoate (71 mg) 
was added. The reaction mixture was stirred overnight, concentrated under reduced pressure. An aqueous solution 
of HCI (0.01 N, 100ml) was added to the yellow residue and the mixture was extracted with dichloromethane (3x50ml). 
The organic fraction was dried over sodium sulfate, concentrated under reduced pressure, and the residue was purified 
by column chromatography (silica, 20g) eluted with hexane : ethyl acetate (2 : 1). The oily residue was then dissolved 
in methanol and soon a white solid precipitated and was collected (3.9mg). 

5„ (300MHz, CDCI 3 ) 1.2 (6H, t), 1.6 (12H, s), 2.1 (3H, s), 3.15 (3H, s), 4.15 (4H, q), 4.4 (4H, m), 5.9 (2H, s), 6.4 (1H, 

d), 6.95 (1H, d), 7.05 (1H, s), 7.65 (8H, 2 AB syst). 

m l z (electrospray) [MH + ] 828.2459 C^H^^C^aSa requires 828.2472. 



so 



55 
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Preparation 52: 



2-{[4-(1,3-benzodroxol-5-ylH-benzyl-5^^ 
acetate 

[0412] 




[0413] 4-(terf-Butyl)benzenesulfonyl chloride (27.2g) was added in two portions, at room temperature and under an 
atmosphere of nitrogen, to a mixture of 2-{[5-amino-4-(1,3-benzodioxol-5-yl)-1-ben2yl-1H-pyrazol-3-yl]oxy}ethyl ace- 
tate (21 g) (Preparation 53) and dimethylaminopyridine (6.5g) in anhydrous pyridine (500ml). After 24h, another portion 
of 4-(tert-butyl)benzenesulfonyl chloride (6.5g) was added and the mixture stirred overnight. The reaction mixture was 
then concentrated under vacuum. Water (500ml) was added to the oily yellow residue and the mixture was extracted 
with ethyl acetate (3x400ml). The combined organic fractions were washed with brine (400ml) and concentrated under 
reduced pressure. The residue was purified by column chromatography (silica, 700g) eluted with hexane : ethyl acetate 
(4:1) yielding the title compound as a white solid (24. 5g). 

6h (300MHz, CDCI 3 ) 1.3 (9H, s). 2.05 (3H, s), 4.4 (4H, m), 4.8 (2H, s), 5.9 (2H, s), 6.45 (1H, d), 7.0-7.2 (4H, m), 7.35 
(3H, m), 7.5 (8H, AB syst). 

m / 2 (electrospray) [MH + ] 788.3 C^H^NgOgSa requires 788.3. 
Preparation 53: 

2-{[5-amino-4-(1 ,3«benzodioxol-5-y l)-1 -benzyl-1 H-pyrazol-3-yl]oxy}ethyl acetate 
[0414] 




OAc 
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[0415] To a stirred mixture of 5-amino-4-(1 ,3-benzodioxol-5-yl)-1 -benzyl- 1 H-pyrazol-3-oI (30g) (Preparation 59) and 
cesium carbonate (94.8g) in anhydrous dimethylformamide (340ml), under an atmosphere of nitrogen, 2-bromoethyl 
acetate (16.2g) was added drop-wise over 10 minutes and the reaction was stirred overnight. The reaction was 
quenched by the addition of an aqueous solution of HCI (2N, 260ml) then ethyl acetate (600ml) and water (1000ml) 
were added. The aqueous phase was extracted with ethyl acetate (3x500ml) and the combined organic fractions were 
washed with brine (500ml) and dried over Na2S0 4 . The dark oil was purified by flash chromatography (heptane/ EtOAc ; 
1/1) (silica, 1000g) yielding of the title compound as a dark oil (22.5g). 

6h (300MHz, d 6 DMSO) 2.00 (3H, s), 4.25 (4H, m), 5.05 (2H, s) t 5.40 (2H, br. s), 5.95 (2H, s), 6.80-6.95 (2H, m), 7.00 
(1H, s), 7.05-7.35 (5H, m). 

m / z (electrospray) [MH+] 396.1560 C^H^^Og requires 396.1559 
Preparation 54: 

2-{4-(1,3-benzodloxol-5-yl)-5^ethoxy-3-K^ 
acetate 



[0417] Sodium hydride (60% dispersion in oil, 162mg) was added at room temperature under an atmosphere of 
nitrogen to a solution of /SA[4-(1,3-benzodioxol-5-yl)-3-methoxy-1H-pyrazol-5-yl]-Af-(methoxymethyl)-2-phenyl- 
1 -ethanesulfonamide (Preparation 55) in anhydrous tetrahydrofurane. After 10 minutes, 2-bromoethyl acetate (446uJ) 
was added and the reaction mixture was refluxed overnight. At room temperature, some more 2-bromoethylacetate 
(446pJ) was added and the reaction was refluxed for 24h. Then at room temperature, some more sodium hydride 
(50mg) was added and the reaction was refluxed for 24h. At room temperature, the reaction was quenched by the 
addition of an aqueous saturated solution of ammonium chloride (5ml), water (10ml) and the mixture was extracted 
with ethyl acetate (3x1 0ml). The combined organic fractions were washed with brine (20ml), dried on sodium sulfate 
and concentrated under reduced pressure to yield a dark oil which was purified by column chromatography (silica, 
10g), eluted with hexane : ethyl acetate (4 : 1) then (2 : 1) yielding the title compound as a colourless oil (92mg). 
6 H (300MHz, CDCI 3 ) 2.00 (3H, s), 3,20 (3H, s). 3.20 (2H, m). 3.70 (3H, s), 3.70 (2H, m). 4.20 (2H, t), 4.40 (2H, t), 4.75 
(2H, s), 6.00 (2H, s), 6.80 (1H, d), 7.00 (2H, m), 7.20-7.40 (5H, m). 
m / z (thermospray) [MH+] 532.1743 C^^fi^S requires 532.1753 



[0416] 
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Preparation 55: 

W-[4-(1 ,3-benzodioxoi-S-y l)-3-methoxy-1 H-pyrazol-5-yl]-AKmethoxym©thy l)-2-phenyl-1 -ethanesulfonamide 
[0418] 




[0419] Sodium hydride (60% dispersion in oil, Smg) was added at room temperature under an atmosphere of nitrogen 
to a solution of A^[4-(1,3-benzodioxol-5-yl)-3-methoxy-1H-pyrazol-5-yl]-2-pheny 1-1 -ethanesulfonamide (Preparation 
56) in anhydrous tetrahydrofuran (2.5ml). After 10 minutes, bromomethyl methyl ether (1^il) was added and the re- 
action was stirred overnight. An aqueous saturated solution of ammonium chloride (4ml) was added and the mixture 
was extracted with ethyl acetate (3x6ml). The combined organic fractions were washed with brine (6ml), dried over 
sodium sulfate and concentrated under reduced pressure. The oily residue was purified by column chromatography 
(Sep-Pak)™ eluted with hexane : ethyl acetate (4:1) then with hexane : ethyl acetate (1 : 1 ) to yield the titlecompound 
as a white solid (40mg). 

6h (300MHz, CDCI 3 ) 3.00 (2H. m), 3.25 (2H, m), 3.40 (3H, s), 4.00 (3H, s), 4.95 (2H, s), 5.90 (2H, s), 6.80 (1H, d), 
7.00 (4H, m), 7.25 (3H, m), 9.95 (1H, br. s). 

m l z (electrospray) [MH+] 446.1377 C 2 ,H 2 4N 3 0 6 S requires 446.1385. 
Preparation 56: 

/V-[4-<1 ,3-benzodioxol-5-yl)-3-methoxy-1 H-pyra2ol-5-yi]-2-phenyH-ethanesulfonamide 
[0420] 
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[0421] (£)-AA[4-(1 ,3-benzodioxol-5-yl)-1 -benzyl-3-methoxy-1 H-pyrazol-5-yl]-2-phenyl-1 -ethenesulfonamide (1 .2g) 
(Preparation 57) was dissolved in acetic acid (50ml). Under an atmosphere of nitrogen, Pearlmann's catalyst (JM type 
91 , 200mg) was added and the reaction was stirred tor 24h under 2 bars of hydrogen at 50C. The reaction mixture 
was filtered on a short pad of Celite® and concentrated under reduced pressure. To the oily residue was added water 
(dichloromethane (200ml). The phases were separated, the organic phase washed with a 10% aqueous solution of 
sodium bicarbonate (2x1 00ml). The aqueous phase was then extracted with dichloromethane (2x1 0ml), the combined 
organic fractions were dried over sodium sulfate and concentrated under reduced pressure to yield the title compound 
as a colourless oil (0.96g). 

$H (300MHz. CD 3 OD) 2.85 (2H, m), 3.05 (2H, m), 3.95 (3H, s), 5.85 (2H, s), 6.80 (1H, d), 6.90 (2H, m). 7.00 (2H, m), 
7.20 (3H, m). 

m / z (electrospray) [MH + ] 402.1126 C 19 H2oN 3 O s S requires 402.1123 
Preparation 57: 

(E)-AK4-(1,3-benzodioxo1-5-ylH-benzyl-3-me 
[0422] 




[0423] (E)-2-phenylethensulfonyl chloride (1 38mg) and dimethyiaminopyridine (40mg) were added at room temper- 
ature under an atmosphere of nitrogen to a solution of 4-(1,3-benzodioxol-5-yl)-1-benzyl-3-methoxy-1H-pyrazoI- 
5-amine (Preparation 58) (100mg) in anhydrous pyridine (3ml). After 24h, another portion of (E)-2-phenylethensulfonyl 
chloride (32mg) was added and the reaction was stirred for 48h before the mixture was concentrated under reduced 
pressure. To the beige solid was added an aqueous solution of HCI (1N, 10ml) and the mixture was extracted with 
dichloromethane (3x1 0ml). The organic fractions were combined, dried on sodium sulfate and concentrated under 
reduced pressure. The residue was dissolved in ethanol (5ml) and an aqueous solution of sodium hydroxyde (2N, 
2.25ml) was added. The reaction was stirred overnight. The reaction mixture was then diluted with water (20ml), acid- 
ified with an aqueous solution of HCI (2N) and the solution was extracted with ethyl acetate (3x1 5ml). The combined 
organic fractions were washed with brine (15ml), dried on sodium sulfate and concentrated under reduced pressure. 
The residue was purified by column chromatography (silica, 10g) eluted with hexane : ethyl acetate (2 : 1) to yield the 
title compound as colourless oil (109mg) which crystallises in a mixture of ether and ethyl acetate. 
6h (300MHz, CDCI 3 ) 3.95 (3H, s), 5.40 (2H, s), 5.7 (2H, s), 6.25 (1H, s), 6.30 (1H, s), 6.65 (1H, m), 6.75 (2H, m), 7.05 
(2H, d), 7.20 (1H, d), 7.25-7,40 (9H, m). 

m / z (electrospray) [MH + ] 490.1443 C26H24N3O5S requires 490.1437 
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Preparation 58: 

4-(1 ,3-benzodioxol-5-yl)-1 -benzy l-3-methoxy-1 W-py razol-5-amine 
5 [0424] 



10 



15 




[0425] Cesium carbonate (1 .05g) and methyl iodide (0.46g) were sequentially added at room temperature under an 
atmosphere of nitrogen to asolution of 5-amino-4-(1 ,3-benzodioxol-5-yl)-1 -benzyl-1 H-pyrazol-3-ol (1 .0g) (Preparation 
59) in anhydrous dimethylformamide (10ml). After 10h, the reaction mixture was diluted water (100ml) and the mixture 
was extracted with ether (3x1 00ml). The organic fractions were washed with brine (100ml), dried over magnesium 
sulfate, and concentrated under reduced pressure. The oily residue was purified by column chromatography (silica, 
50g) eluted with hexane : ethyl acetate (1 : 1) yielding the title compound as a white solid (260mg). 
8 H (300MHz, CDCI 3 ) 3.55 (2H, br. s), 3.95 (3H, s), 5.10 (2H, s), 5.95 (2H, s), 6.80 (2H, m), 7.00 (1H. s), 7.20 (2H, d), 
7.25-7.40 (5H, m). 

"Y z (electrospray) [MH + ] 324.1335 C 18 H 18 N 3 0 3 requires 324.1348 
Preparation 59: 

30 

S-amlno-4-{1 ,3-benzodioxoh5-yl)-1 -benzyl-1 H-pyrazol-3-ol 
[0426] 



35 



40 




[0427] To a stirred suspensbn of ethyl 2-{1 ,3-benzc>dioxol-5-yl)-2-cyanoacetate (76g) and benzylhydrazirie hydro- 
chloride (99g) in ethanol (1300ml), triethylamine (152ml) was slowly added at room temperature. The solution was 
refluxed for two days, then concentrated under reduced pressure. To the dark residue, ethyl acetate (800ml) and water 
so (1 000ml) were added. The white precipitate was collected by filtration washed with water and ethyl acetate, then dried 
under reduced pressure to give the title compound as a white solid (41 g). 

^(SOOMHz, d 6 DMSO) 4.85 (2H, s), 5.65 (2H, br. s), 5.95 (2H, s), 6.80 (1H, d), 6.95 (1H, d), 7.05 (1H, s), 7.10-7.35 
(5H, m), 9.6 (1H, s, br). 

m / z (electrospray) [MH + ] 310.1195 C 17 H 16 N 3 0 3 requires requires 310.1192 

55 
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Example 60: 



4-(tert-butyl)-AA[4-<4-cyanophenyl)-3-(2-hydroxyem^ 



[0429] The title compound was made in a similar manner to Preparation 61 except that 4-cyanophenylboronic acid 
(147mg) was used in place of 3-methylphenylboronic acid. The desired product was recovered as an off-white solid 
(50mg). 

5 H (300MHz, CDCI 3 ) 7.45 (2H, d), 7.15 (2H, d). 7.10-7.00 (4H, m), 6.90 (1H, s, br) 4.40 (2H, t), 3.95 (2H, t), 3.80 (3H, 
s) t 1.25 <9H, s). 

Preparation 61 : 

4-(fert-butyl)-A^[3-(2-hydroxyethoxy)-1-methyl-4-(3-methylphenyl)-1 H-pyrazol-5-yrjbenzen ©sulfonamide 



[0431 ] To a solution of isobuty 1 2-{3-[2-(acetyloxy)ethoxy]-4-iodo- 1 -methyl-1 H-pyrazol-5-y l}-2-{[4-(tert-butyl)pheny I] 
sulfonyljacetate (Preparation 6) (600mg, 0.96mmol) in dioxane (5ml) 4-methylphenyIboronic acid (1 43mg, 1 .OSmmol), 
cesium carbonate (1 .25g, 3.8mmol) and water (1 ml) were added. The resulting solution was de-oxygenated by placing 
it under vacuum and subsequently re-pressurising with nitrogen gas. This process was repeated a further three times. 
Tetrakis(triphenylphosphine)pal]adium (0) (20mg) was added and the mixture was degassed following the same proc- 
ess as above. The reaction mixture was then heated to reflux for 3 hours. To the reaction mixture ethanol 10ml) and 
aqueous sodium hydroxide (2N, 10ml) were added; the reaction mixture was stirred at room temperature overnight. 
The reaction mixture was partitioned between saturated aqueous ammonium chloride (100ml) and ethyl acetate (50ml). 
The aqueous layer was extracted with ethyl acetate (2x50ml). The organ ics were combined, dried on magnesium 
sulphate, filtered and concentrated under reduced pressure to yield the crude product . The crude material was purified 
by HPLC on a SO ODS Phenomenex Magellen column with a gradient elution of acetonitrile (5% to 95%) and 0.1M 
NH 4 OAc (95% to 5%) to yield the desired product as an off white solid (101mg). 



6h (300MHz, CDC1 3 ) 7.4 (2H, d), 7.12 (2H, d), 6.98-6.78 (4H, m), 4.36-4.28 (2H, m), 3.94-3.86 (2H, m), 3.98 (3H, s), 



[0428] 



CN 




[0430] 
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2.16 (3H, s). 1.12 (9H, s). 

m / z (negative ion electrospray) [M-H]* = 442; C^HaoNaC^S requires 442.2 
Example 62: 

4-/# S rt-butyl)-^[4-(4-f!uorophenyl)-3-(2-hydrQxyethoxy)-1-methy!-1 #-pyrazol-5-yl]benzenesu!tonamlde 
[0432] 



F 




[0433] The title compound was made in a similar manner to Preparation 61 except that 4-fluorophenylboronic acid 
(147mg) was used in place of 3-methylphenylboronic acid. The desired product was recovered as an off-white solid 
(98mg). 

5h (300MHz, CDCI 3 ) 7.40 (2H, d), 7.16 (2H, d), 7.00-6.92 (2H, m), 6.76-6.66 (2H, m), 4.36-4.28 (2H, m), 4.94-4.86 
(2H, m), 3.78 (3H, s), 1.24 (9H, s). 

m/z (negative bn electrospray) [M-H]- = 446; C22H27FN3O4S requires 447.2. 
Example 63: 

4-(fert-butyl)-AH3-(2-hydroxyethoxy)-1-m^ 
[0434] 




[0435] The title compound was made in a similar manner to Preparation 61 except that 4-vinylphenylboronic acid 
(155mg) was used in place of 3-methytphenylboronic acid. The desired product was recovered as an off-white solid 
(64mg). 

6h (300MHz, CDCI 3 ) 7.40 (2H ( d), 7.14-7.04 (4H, m) t 6.62-6.48 (1H, m), 5.62 (1H, d), 5.18 (1H, d), 4.36-4.28 (2H, m), 
3.92-3.84 (2H, m), 3.78 (3H, s), 1.20 (9H, s). 

m/z (negative ion electrospray) [MH - ] = 454; C 2 4H3 8 N 3 0 4 S requires 454.18 
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Example 64: 

W-[4-(4-acetylphenyl)-3-<2-hydroxyethoxy)-1-m©thyH H-pyrazol-5-yl]-4-<fert-butyl)ben2en©surtonamide 
[0436] 




[0437] The title compound was made in a similar manner to Preparation 61 except that 4-acetylphenylboronic acid 
(327mg) was used in place of 3-methylphenylboronic acid. The desired product was recovered as an off-white solid 
(80mg) 

6h(300MHz, CD 3 OD) 7.65 (2H, d), 7.44-7.36 (4H, m), 7.18 (2H, d), 4.30-4.24 (2H, m), 3.88-3.82 (2H. m), 3.72 (3H, s), 
2.52 (3H, s), 1.16 (9H, s). 

m/z (thermospray) [MH + j = 472.3; C 24 H3 0 N 3 O 5 S requires 472.2. 
Preparation 65: 

4-(fert-buryl)-A/-{3-{2-hydroxyethoxy)-1-meth^ 
ben zones u Hon amide 

[0438] 




[0439] The title compound was made in a similar manner to Preparation 61 except that 4-(trifluoromethoxy)phenyl- 
boronic acid (216mg) was used in place of 3-methylphenylboronic acid. The desired product was recovered as an off- 
white solid (71 mg). 

6h (300MHz, CDCI3) 7.40 (2H, d), 7.20 (2H, d), 700 (2H, d), 6.92 (2H, d), 4.38-4.32 (2H, m), 3.94-3.86 (2H, m), 3.82 
(3H, s), 1 .24 (9H, s). 

m/z (negative ion electrospray) [M-H]* = 512; C22H27F3N 3 0 5 S requires 512.2. 
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Preparation 66: 



/V-[4-(1,3-oenzodioxol-5-yl)-3-(2-hydroxyethoxy>-1-methyM H-pyrazol-S-yIJ-5-isopropyl- 
2-pyridinesulfonamide 



5 



[0440] 



10 



IS 




OH 



20 



[0441 ] To a solution of 2-[(4-(1 ,3-benzodioxol-5-y!)-5-{bis[(5-isopropyl-2-pyridinyl)sulfonyl]amino}-1 -methyl-1 H-pyra- 
zot-3-yl)oxy]ethyl acetate (Preparation 67) (9.0g) in ethanol (200ml) was added 2.0M aqueous sodium hydroxide 
(25ml). The reaction was stirred for 30min and concentrated under reduced pressure and the residue was poured onto 
25 0.5M aqueous citric acid (300m!). This was extracted with ethyl acetate (3 X 80ml) and dried over magnesium sulfate. 
The solvent was removed under reduced pressure and the crude residue was purified by silica (230g) chromatography 
eluting with a gradient of 50% ethyl acetate in hexane to 70% ethyl acetate in hexane to afford the title product as a 
white solid (5.0g) 

Sh (400MHz, CDCI 3 ) 1.25 (6H, s), 2.90 (m, 1H), 3.80 (3H, s), 3.90 (2H, m), 4.30 (2H. m), 5.85 (2H, s), 6.55-6.60 (3H, 
30 m), 7.45 (1H, m), 7.60 (1H, m), 8.20 (1H, s) 

m / z (electrospray) [MH+] = 461 C^H^N^S requires 461.1 

Preparation 67: 

35 2-[(4K1,3-beiizodloxol-5-yl)^bls^ 
ethyl acetate 



[0443] To a solution of DMAP (6.1 7g) in anhydrous pyridine (100ml) under an atmosphere of nitrogen and at 0°C 
was added 5-isopropyl-2-pyrindinylsulfonyl chloride (11. 1g). The reaction was then treated dropwise at 0°C with a 
55 solution of 2-{[5-amino-4-(1 ,3-benzodioxol-5-yl)-1 -methyl-1 H-pyrazol-3-yl]oxy}ethyl acetate (Preparation 33) (1 0.8g) 
in anhydrous pyridine (20ml). The reaction was allowed to warm to room temperature and then stirred for 12h. The 
reaction mixture was poured into 1.0M aqueous citric acid (500m!) and extracted with ethyl acetate (3 X 200mt). The 
combined organics were washed with brine (150ml) and dried over magnesium sulfate. The solvent was removed 



[0442] 



40 



45 



50 




o 
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under reduced pressure and the residue was purified on a silica (700g) column using an eluent gradient of 30% ethyl 

acetate in hexane to 50% ethyl acetate in hexane to afford the title product as a white solid (9.5g). 

6h (400MHz, CDCI 3 ) 1.30 (12H, s), 2.05 (3H. s), 3.05 (m, 2H), 3.95 (3H, s), 4.35-4.40 (4H, m), 5.85 (2H, s), 6.55 (1H, 

d), 6.95 (1H, d), 7.05 (1H. s), 7.65 (2H, d), 8.05 (2H, d), 8.40 (2H, s) 

m l z Accurate mass spec [MH + ] = 686.195 03^3^50983 requires 686.195 

Preparation 68: 

3-methoxy-4-(2-methoxyphenoxy)-1 -methyl-1 H-pyrazol-5-amlne 
[0444] 



/ 
0 




[0445] A mixture of 5-amino-4-(2-methoxyphenoxy)-1 -methyl-1 ,2-dihydro-3H-pyrazol-3-one (Preparation 69) 
(300mg), caesium carbonate (1 .25g) and iodomethane (200mg) in dry dimethylfonmamide (5ml) was stirred under a 
nitrogen atmosphere for 24 hours at room temperature. The reaction mixture was partitioned between ethyl acetate (7 
x 25ml) and water (40ml) and the combined organic extracts were dried (magnesium sulfate) and concentrated under 
vacuum. The residue was purified by chromatography on a Biotage Flash™ 40s silica cartridge (40g silica) using neat 
ethyl acetate and then 1% methanol/ dichloromethane as eluants to give the title compound as a brown solid (90mg), 
R f 0.57 (10% methanol/ dichloromethane). 

5h (300MHz ( CDCI3) 7.02 - 6.80 (4H, m), 3.92 (3H, s), 3.87 (3H, s), 3.54 (3H, s), 3.40 (2H, broad s) 
m/z (APCI) [MH + ] = 250.3; C 12 H 16 N 3 0 3 requires 250.3 

Preparation 69: 

5-amlno-4-<2-methoxyphenoxy)-1 -methyl-1 ,2-dihydro-3/f pyrazol-3-one 
[0446] 



/ 




I 

[0447] A solution of ethyl 2-cyano-2-(2-methoxyphenoxy)acetate (Preparation 70) (2.0g) and methylhydrazine 
(0.39g) in ethanol (10ml) was heated under reflux for 16 hours. The reaction mixture was concentrated under vacuum 
and the residue was then dissolved in methanol and evaporated onto silica (20g). The compound-impregnated silica 
was loaded onto a 40g Biotage Flash™ 40 Biotage silica cartridge and the cartridge was eluted with 1-10% methanol 
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in dichloromethane to give the title compound as a brown solid (320mg), R, 0.44 (10% methanol/dichloromethane). 
5h (300MHz, d 6 DMSO) 9.23 (1H, broad s). 6.95 (1H. dd), 6.88 (1H, td), 6.78 (1H, td), 6.72 (1H, dd), 5.62 (2H, broad 
s), 3.79 (3H, s), 3.09 (3H, s) 

m/z (El) [MH + ] = 236.1025; C 11 H 14 N 3 0 3 requires 236.1030 



max 



(polyethylene card) 3377, 3130, 2927, 2915, 1644, 1586, 1496 crrr 1 



70 



Preparation 70: 

Ethyl 2-cyano-2-(2-methoxyphenoxy)acetate 



[0448] 



is 



20 




[0449] A solution of tetrabutylammonium cyanide (8.4g) in dichloromethane (200ml) was stirred over 4A molecular 
sieves for 2 hours and was then cooled to 0° C. Ethyl 2-bromo-2-(2-methoxyphenoxy)acetate (Preparation 71 ) (9.8g) 
in dichloromethane (100ml) was added dropwise over 10 minutes to the reaction mixture and after the addition was 

25 complete, the reaction mixture was warmed to room temperature. The reaction mixture was stirred overnight at room 
temperature. Further tetrabutylammonium cyanide (1 .0g) was added to the reaction mixture and stirring at room tem- 
perature was continued for a further 2 hours. The reaction mixture was filtered through a pad of silica (200g) under 
vacuum and the silica pad was then washed with dichloromethane (2 x 300ml). The combined filtrates were concen- 
trated under vacuum to give the product as a pale yellow liquid, 5.0 g, R, 0.53 (dichloromethane). 

30 $h (300MHz, CDCI 3 ) 7.22 - 7.14 (2H, m). 7.01 - 6.93 (2H, m), 5.76 (1 H. s), 4.40 (2H, q), 3.88 (3H, s), 1.39 (3H. t) 
v ma x (polyethylene card) 3071, 2984. 2944, 2846, 1766, 1600, 1504 cm' 1 
m/z (electrospray) [MH + ] = 236.0, requires 236.1 

Preparation 71: 

35 

Ethyl 2-bromo-2-(2-methoxyphenoxy)acetate 
[0450] 

40 



45 




SO 



[0451] A solution of N-bromosuccinimide (13.35g) , azoisobutyronitrile (200mg) and ethyl 2-(2-methoxyphenoxy) 
acetate (15.1g) in anhydrous carbon tetrachloride (ex. calcium hydride) (100ml) was irradiated with a 120W sunlamp 
under reflux and a nitrogen atmosphere for 7 hours. The resulting suspension was allowed to stand at room temperature 
55 for 72 hours and was then filtered to remove the suspended solids, which were washed with toluene (40ml). The 
combined filtrates were evaporated under vacuum leaving a brown liquid (22g) R f 0.75<(dichloromethane). 
Sh (300MHz. CDCI3) 7.23 - 7.13 (2H, m), 6.99 - 6.89 (2H, m), 6.62 (1H, s). 4.40 (2H, q). 3.87 (3H. s). 1.40 (3H, t) 
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Claims 



1. A compound of formula (I A) and (IB): 



10 



15 




RL 



R J 



\ 



/SO, 



R* 



Ar' 



20 



(1A) 



(IB) 



25 



30 



35 



40 



4$ 



Wherein 



R 1 is H, C^g alky I (optionally substituted by one or more halo, OR 4 or NR 4 R 5 groups), C 2 _ 6 alkenyl (optionally 
substituted by one or more halo groups), C^g alkynyl (optionally substituted by one or more halo groups), C 
(O)R 4 , CO2R 4 , CHj^aryr 4 CONFER 5 , aryr 4 or het 1 , 

R 2 is C,^ alkyl, cyclopropytmethyl, or CH 2 CH 2 OG where G is H, C^, 6 alky I (optionally substituted by a C3_ 6 
cycloalkyl group), CfOJR 4 . CONHAr 2 or Ar 2 , 

R 4 and R 5 are each independently H or C 1-6 alkyl optionally substituted by one or more halo groups, 
X is a direct link, O, S t SO, S0 2 . CO or CH 2 , 



R 3 is 



a) a C,^ aromatic hydrocarbon group; or 

b) an optionally benzo-fused 5- or 6-membered heterocyclic group with one to three hetero-atoms in the 
heterocyclic ring, which hetero-atoms are independently selected from Nl, O and S; or 

c) CH 2 CH 2 Ph, CH:CHPh; or 

d) C v6 alkyl, optionally substituted by 1 -4 substituents selected from: halo, alkoxy, C0 2 R 4 , OC(0)R4 
and NR 4 R 5 ; 

each of which groups (a), (b) and (c) is optionally substituted by up to four substituents independently 
selected from 



i) C^e alkyl, optionally substituted by 1-4 substituents selected from: halo, OR 4 , CQ 2 R* t OCfOJR 4 
and NF^RS; 
ti) alkoxy; 
so iii) cOaR 4 and OCfOJR 4 ; 

iv) Halo; 

v) N0 2 ; 

vi) CN; 

vii) NR 4 R 5 ; 

55 viii) C-j^alkylenedioxy; 

ix) OH; 

x) Alkoxy carbonyl; 
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Ar 1 and Ar 2 are each independently aryl 5 or het 1 

"aryl 4 ° is a phenyl or naphthyl group optionally substituted by up to three substituents independently se- 
lected from C v3 alkyl, CF 3 , halogen, C v3 alkoxy, CF 3 0, OH, N0 2 , CN, NFr^R 5 , COR 4 , CO2R 4 , CONR 4 R 5 , 
S(O) (C,. 3 alkyl), CH 2 NR 4 R5 NR 4 COR5, COCF 3 , CH^H, S(0) p CF 3 , C(=NH)NH 2 , 
"aryp" is a phenyl, 1 ,3-benzodioxyl or naphthyl group optionally substituted by up to three substituents 
independently selected from C v3 alkyl, CF 3 , halogen, C v3 alkoxy, OCF 3 , OH, N0 2 , CN, NFr^R 5 , C{0)Pt, 
COjjR 4 CONFER 5 , SfCyC^ alkyl), CH 2 NR 4 R 5 , NF^COR 3 , COCF 3 , CH 2 OH, S(0) p CF 3 , C(=NH)NH 2 , 
C 2 ^ alkynyl, C 2 . 3 alkenyl, phenyl and het 2 , 

"het 1 " is a 5- to 7-membered heterocyclic group with one to three hetero-atoms in the heterocyclic ring, 
which hetero-atoms are independently selected from N, O and S, 
which heterocyclic ring is optionally benzo-f used, 

which group may be fully saturated or partially or fully unsaturated, and which is optionally substituted by 
up to three substituents independently selected from C v3 alkyl, CF 3 , halogen, C^ alkoxy, CF 3 0, OH, 
N0 2 , CN, NR 4 R 5 , COR 4 , COaR 4 CONFER 5 , S(0) p (C 1 ^ alkyl), CH 2 NR 4 R 5 , NR 4 COR s , COCF 3 , CH 2 OH, 
S(0) p CF 3 , C(=NH)NH 2 , C 2 . 3 alkynyl, C 2 . 3 alkenyl, phenyl and het 2 , and, when present in the "G" moiety, 
is linked to the O atom to which it is joined to the remainder of the compound of formula (IA) or (IB) via a 
carbon atom in said "het 1 " group, 

"het 2 " is a 5- to 7-membered heterocyclic group with one to three hetero-atoms in the heterocyclic ring, 
which hetero-atoms are independently selected from N, O and S, 
which group may be fully saturated or partially or fully unsaturated, 

and p is 0, 1 or 2, 

and pharmaceutical^ acceptable derivatives thereof. 

A compound as claimed in claim 1 wherein R 3 is 

a) phenyl; or 

b) an optionally benzo-fused 5- or 6-membered heterocyclic group with one to three hetero-atoms in the het- 
erocyclic ring, which hetero-atoms are independently selected from N, O and S; or 

c) CH 2 CH 2 Ph, CH:CHPh 

each of which groups (a) and (b) is optionally substituted by up to three substituents independently selected from: 

i) halo, 

ii) C^e alkyl optionally substituted by OH, halo, OCfOJR 4 NR 4 R 5 or COjjR 4 , 

iii) CN, 

iv) 0(C,. 6 alkyl optionally substituted by one or more halo groups) and 

v) OCPJR 4 and CQ 2 R*, 

and group (c ) is optionally substituted by 1-3 substituents selected from H, halo and C n . 6 alkyl. 
A compound as claimed in any one of claims 1-2 wherein: 
R 1 is H, CH 3 , CH 2 Ph, CH 2 CH 2 OH; 

R 2 is CH 3 , cyclopropylmethyl, ChLjCHjjOG, wherein G is H, Ph, C(0)CH 3 , C v2 alkyl, N-(2-pyridyl)aminocarb- 
onyl, 4-fluorophenyl or pyrimidin-2-yl, said pyrimidin-2-yl optionally substituted at the 5 position by F, CI, Br, 
CH 3 , CH 2 OH, C(0)H, N0 2 , NH 2 , SCH 3 , S(0)CH 3 , S0 2 CH 3 , furan-2-yl or thien-2-yl; 

R 3 is 

a) Phenyl, optionally substituted at the 4 position by: CH(CH 3 ) 2 , C(CH 3 ) 3 , C(CH 3 ) 2 C0 2 Et, C(CH 3 ) 2 C0 2 H, 
C(CH 3 ) 2 CH 2 OH, C(CH 3 ) 2 CH 2 OC(0)CH 3 , CI, Br, I, CH a O, CF 3 , C(CH 3 ) 2 CH 2 CH 3 ; 

b) Pyrid-2-yl. optionally substituted at the 5 position by CH(CH 3 ) 2 , CH 3 or CH(CH 3 )CH 2 OH; 

c) CH 2 CH 2 Ph, CH:CHPh, said Ph groups optionally substituted by H, halo or C^. z alkyl, 

X is a direct link orO; 
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Ar 1 is 

a) Phenyl, optionally substituted at the 4 position by : CF 3 , CN, vinyl, C(0)CH 3 , OCF 3 , COOH, F, CI, OCH 3 , 
CH 2 OH, CH 3 ; 

b) 3,4-dihydroxyphenyl, 3,4-dimethoxyphenyl, 3-methylphenyl, 3-methoxyphenyl, 3-chlorophenyl, benzo 
[b]thien-2-yl, 1,3-benzodiox-5-yl. 

A compound as claimed in any one of claims 1-3 wherein: 

R 1 is H, CH 3 ; 

R 2 is CH 2 CH 2 OG, wherein G is Et or pyrimidin-2-yl, said pyrimidin-2-yt optionally substituted at the 5 position 
by CI, Br, CH 2 OH, S0 2 CH 3 , SCH 3 , S(0)CH 3 or thien-2-yl; 

R 3 is 

a) Phenyl, optionally substituted at the 4-position by: 

C(CH 3 ) 3 , C(CH 3 ) 2 C0 2 H, CfCHg^CHgOH, C(CH 3 ) 2 CH 2 OC(0)CH 3 , C(CH 3 ) 2 CH 2 CH 3 ; 

b) Pyrid-2-yl, substituted at the 5 position by CH(CH 3 )CH;>OH; 

c) CH 2 CH 2 Ph, CH:CHPh, said Ph groups optionally substituted by H, CI or C v2 alkyl, 

X is a direct link; 
Ar 1 is 

a) Phenyl, optionally substituted at the 4 position by : 
F, CI, OCH 3 , CH 2 OH, CH 3 ; 

b) 3,4-dimethoxyphenyl, 3-methylphenyl, 3-methoxyphenyl, 1 ,3-benzodiox-5-yl. 
A compound as claimed in any one of claims 1-4 wherein: 

R 1 is CH 3 ; 

R 2 is CH 2 CH 2 OG, wherein G is pyrimidin-2-yl, said pyrimidin-2-yl optionally substituted at the 5 position by 
CI, Br; 

R 3 is 

a) Phenyl, substituted at the 4 position by: 

C(CH 3 ) 3 , C(CH 3 ) 2 C0 2 H, C(CH 3 )2CH 2 OH. CfCH^CHaOCODJCHa; 

b) Pyrid-2-yl, substituted at the 5 position by CH(CH 3 )CH 2 OH; 

c) CH 2 CH 2 Ph, CKCHPh, 

X is a direct link; 
Ar 1 is 

a) Phenyl, substituted at the 4 position by CH 2 OH or CH 3 ; 

b) 1,3-benzodiox-5-yl. 

A compound as claimed in claim 1 wherein: 

R 1 is H, C,_ 6 altcyl (optionally substituted by one or more halo, OR 4 or NR*R S groups), C 2 . 6 alkenyl (optionally 
substituted by one or more halo groups), C 2 ^ alkynyl (optionally substituted by one or more halo groups), CO 
(C^ alkyl optionally substituted by one or more halo groups), CQ^C-,^ alkyl optionally substituted by one or 
more halo groups), CONI^R 5 , aryl 4 or het 1 , 

R 2 is CH 2 CH 2 OG where G is H or Ar 2 , 
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R 3 is a phenyl group or an optionally benzo-fused 5- or 6-membered heterocyclic group with one to three 
hetero-atoms in the heterocyclic ring, which hetero-atoms are independently selected from N, O and S, 
each of which groups is optionally substituted by up to three substhuents independently selected from halogen, 
C, , 6 alkyl (optionally substituted by OH, halo, NRW or C0 2 R 4 ), CN, OC v6 alky ((optionally substituted by one 
or more halogen) and CO2R 4 . 

A compound as claimed in claims 1-6 selected from the group consisting of: 

NL(4-(1,3-benzodioxol-5-^ 
benzenesulfonamide 

AH4-(1 ,3-benzodioxol-5-yl)-3-{2-[5-chloro-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl)-4-(fert-butyl) 
benzenesulphonamide 

A^[4-(1,3-benzodioxol-5-yl)-1-methyl-3-(2-{[5-^ 
(tert-butyl)benzenesulfonamide 

/sjl(4-(1 ,3 -benzodioxol-5-yl)-3-{2-[(5-chlorcH2-pyrimidinyi)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl)-1 -methyl- 
1 H-imidazole-4-sulfonamide 

A^(4-(1 ,3-benzodioxol-5-yl)-3-{2-[(5-chloro-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl)-4-(2-hy- 
droxy-1,1-dimethylethyl)benzenesulfonamide 

/V-(4-(t ,3-benzodioxol-5-yl)-3-(2-[(5-chloro-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl)benzenesul- 
fonamide 

AH4-(1 ,3-benzodioxoi-5-yl)-3-{2-[<5-chloro-2-pyrimtdinyl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl)-1 -methyl- 
1 W-imidazole-4-sulfonamide 

A^[4-(i,3-beraodioxol-5-yl)-3-(2M[5-(methylsulfonyl)-2-pyri 
benzenesulfonamide 

A/ L [3-{2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy}-1-methyl-4-(4-methylphenyl)-1 H-pyrazol-5-yl]-4-(tert-pentyl) 
benzenesulfonamide 

2-[4-({[3-{2-[(5-bromo-2-pyrimidinyl)oxy]eth^ 
nyl)phenyl]-2-methylpropanoic acid 

/^[3-{2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy}-1-methyl-4-(4-methylphenyl)-1 H-pyrazol-5-yl]-4-(2-hydroxy- 

1 , 1 Hdimethylethyl)benzenesulfonamide 

A/-[3-(2-ethoxyetho)cy)-1-methyl-4-(4-mem^^ 

nesulfonamide 

W L [3-{2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy}-1-methyl-4-(4-methylphenyl)-1 H-pyrazol-5-yl]-4-(tert-butyl)ben- 
zenesulfonamide 

4 _( tert -butyl)-/^[3-{2-[(5-chtoro^ 
zenesulfonamide 

4-(fert-butyl)-N-[3-{2-[(5-methyfthio-2-pyr^^ 

benzenesulfonamide 

4- (fert-butyl)-AH1-methyl-4-(4-methyfe 

5- yl]benze nesulfonamide 

4- (fert^utyl)-A/ L [1-methyM-(4-methylphenyl)-3-{2-[(5-methylsulfonyl-2-pyrimidinyl)oxy]ethoxy^ H-pyrazol- 

5- yl] benzenesulfonamide 
4_tert-butyl-N-[3-(2-{[2-(hydroxyme 

5-yf]benzenesulfonamide 

AK3-{24(543iorTW-2-pyrim^ 

zenesulfonamide 

N-[3-{2-t(5-bromo-2-pyrimidinyl)oxy]ethoxy}-4.(4-methoxyphenyl)-1 -methyl-1 H-pyrazol-5-yl]-4-(fert-butyl) 
benzenesulfonamide 

4-(terf-butyl)-/^[3-{2-[(5-bronr^-2-pyrimidinyl)oxy}eethoxy}-4^3-methoxyphenyl)-1-methyh 

benzenesulphonamide 

4- (fert-butyl)-AH3-(2-[(5-brorrc^ 

5- yl]-4 -benzenesulphonamide 
N43-{2-[(5-bromo-2-pyrimidinyl)oxy]etho 

zenesulfonamide 

/^{3-{2-[(5-brorrx>-2-pyrimidinyl)oxy]ethoxy}-4-[4-(hydroxymethyl)phenyl]-1-meth^ 
butyl)benzenesulfonamide 

A^{3-{2-[(5-bromc^2-pyrimidinyl)oxy]ethoxy}-4-[4-(hydroxymethyl)phenyl]-1-methyl-1H-pyrazol-^ 
droxy-1 ,1 -dimethylethyl)benzenesuIfonamide 
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AH3-{2^(5-brorncH2-pyrimidinyl)o>^ 
butyl hydroxy )benzenesutfonamide 

2-[4-({[3-{2-{(5-bromo-2-pyrimidinyl)oxy]ethoxy^^^ 
nyl)phenyl]-2-methylpropyt acetate 
N-[3-{2-[(5-brorrK>-2-pyrimidinyl)oxy]etho^ 
ridinesulfonamide 

5-isopropyl-/V-[1-methyl-4-(4-methylphenyl)-3-^ 
5-yl]-2-pyridinesulfonamide 
AH3-(24[5-(hydroxymethyl)-2-pyrimid^ 
propyl-2-pyridinesulfonamide 

N-(4-(1 ,3-benzodioxol-5-yl)-3-{2-[(5-chloro-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl)-5-isopropyf- 
2-pyridinesulfonamide 

W-(4-(1 ,3-benzodioxol-5-yl)-3-{2-[(5*chIoro-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-1 W-pyrazol-5-yl)-5-(2-hy- 
droxy-1-methylethyl)-2-pyridinesulfonamide 

A^(4-(1 ,3-benzodioxol-5-yl)-3-{2-[(5-bromo-2iDyrimidinyl)oxy]ethoxy}-1 -methyl-1 W-pyrazol-5-yl)-5-isopropyl- 
2-pyridinesuIfonamide 

N~[4-{ 1 , 3-benzodioxol-5-yl)- 1 -methy l-3-(2-{[5-(methylsutf ony l)-2-pyrimidiny l]oxy}ethoxy)- 1 H-py razol-5-y I]- 
5-isopropyl-2-pyridinesulfonamide 

Af-[4-1 ,3-benzodioxol-5-yI)-3-{2-[(5-brompyrimidin-2-yl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl]-2-pyridine sul- 
phonamide 

N-[4-1 ,3-benzodioxol-5-yl)-3-{2-[(5-chloropyrimidin-2-yl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl]-2-pyridine 
sutphonamide. 

8. A compound as claimed in claim 7 selected from the group consisting of: 

N-[4-(1 ,3-benzodioxol-5-yl)-1 -methyl-3-(2-{[5-(methylsulfonyl)-2-pyrimidinyl]oxy}ethoxy)-1 H-pyrazol-5-yl]- 
5-isopropyl-2-pyridinesulfonamide 

/V-(4-(1 l 3-benzodioxol-5-yl)-3-{2-[(5-chloro-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl)-5-(2-hy- 
droxy-1 -methy lethyl)-2-pyr id inesulfonamide 

AH4-(1,3-benzc<iioxol-5-yl)-3-{2-[(5-bromc^ 
benzenesulfonamide 

N-(4-(1 ,3-benzodioxol-5-yl)-3-{2-[(5-chloro-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-1 H-pyrazol-5-yl)-4-(2-hy- 
droxy-1 , 1 -dimethylethyl)benzenesulfonamide 

/V-[4-(1,3-benzodioxol-5-yl)-3-(2-{[5-(methylsulfonyl)-2-pyrimidinyl]oxy}ethoxy)-1 ^pyrazol-5-yl]-4-(terf-butyl) 
benzenesulfonamide 

2-[4-({[3-{2-[(5-bromo-2-pyrimidinyl)o>cy]eth^ 
nyl)phenyl]-2-methylpropanoic acid 

A^-[3-{2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-4-(4-methylphenyl)-1 H-pyrazol-5-yl]-4-{2-hydroxy- 
1 , 1 -dimethylethyl)benzenesuffonamide 

Af-[3-(2-ethoxyethoxy)-1 -methyl-4-(4-methylphenyl)-1 H-pyrazol-5-yl]-4-(2-hydroxy-1 , 1 -dimethylethyl)benze- 
nesulfonamide 

4-(tert-butyl)-AA[3-{2-[(5-chloro-2-pyrimidinyl)oxy]ethoxy}-1 -methyl-4-(4-methylphenyl)-1 H-pyrazol-5^yl]ben- 
zenesulfonamide 

4- (fert-butyl)-A^[1-methyl-4-(4-methy^ 

5- yl]benzenesulfonamide 

A^-{3-{2-[(5-bromo-2-pyrimidinyl)oxy]ethoxy}-4-[4-(hydroxymethyl)phenyl]-1 -methyl-1 H-pyrazol-5-yl}-4-(tert- 
butyl) benzenesulfonamide 
/V-{3-{2-[(5-bromo-2-pyrimidinyl)oxy]eth^ 
droxy-1 ,1 -dimethytethyl)benzenesulfonamide. 

9. A compound as claimed in any one of claims 1 -8 for use as a medicament 

10. The use of a compound as claimed in any one of claims 1-8 in the preparation of a medicament for the treatment 
of a condition mediated by endothelin. 

11. The use as claimed in claim 10 where the condition is mediated by endothelin-A. 

12. The use of a compound as claimed in any one of claims 1 -8 in the preparation of a medicament for the treatment 
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of restenosis, acute/chronic renal failure, pulmonary hypertension, systemic hypertension; benign prostatic hyper- 
plasia, male erectile dysfunction, prostate cancer, metastatic bone cancer, congestive heart failure, stroke, sub- 
arachnoid haemorrhage, angina, atherosclerosis, cerebral and cardiac ischaemia, prevention of ischaemia/reper- 
fusion injury (e.g. allografts), cyclosporin induced nephrotoxicity, glaucoma, radiocontrast nephropathy, diabetic 
neuropathy, allergy, restoration of organ perfusion in haemorrhagic shock, lipoprotein lipase related disorders, 
chronic obstructive pulmonary disease and hyaline membrane disease in newborn. 

13. A composition comprising a compound as claimed in claims 1-8 and a pharmaceutically acceptable diluent or 
carrier. 
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